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Foreword

This volume, one of the total series that tells the story of the U.S. Army
Medical Departmne,.t in World War II, is the first of two books devoted to the
activities of the surgical consultants. It deals with their work in the Office of
The Surgeon General; the extension of the system to the Service Commands in
the Zone of Interior; and its operation in the U.S. field armies overseas. The
second volume, which will appear shortly, deals with activities of the surgical
consultants on the theater level in Europe and in the Asiatic-Pacific theaters of
war.

Although a skeleton consultant system had operated in the Medical Depart-
ment in World War I, there was no formal provision for such a system before the
outbreak of World War II, and that lack was to plague the consultants through-
out the war. It also plagued the comnmand surgeons under whom the consul-
tants worked. Position vacancies were not always available. Lines of au-
thority were not always clear. Questions of rank were often embarrassing.
Perhaps most trying of all, consultants overseas were hampered in their activi-
ties by the inconvenience and actual inefficiency caused by absence of direct
channels of communication between themselves and the consultants in the Office
of The Surgeon General. The great convenience of such unofficial channels as
were developed made the general deficiency even clearer. In the Zone of In-
terior, this difficulty did not long exist. Within a very short time, there was
close liaison between the consultants in the Office of The Surgeon General and
those in the various Service Commands, and standardization of medical care-a
wartime necessity-was accomplished more readily, and medical care was more
efficient, as a result.

The Professional Services Division that had existed before the war in the
Office of The Surgeon General can perhaps be regarded as the predecessor of
the World War II consultant system, but its scope was limited and its functions
were chiefly administrative. Among its seven subdivisions was the Subdivision
of Medicine and Surgery, a combination of specialties so obviously impractical
that it made further subdivision inevitable. The appointment of the late Col.
(later Brig. Gen.) Fred W. Rankin, MC, as Chief Surgical Consultant to The
Surgeon General on 1 March 1942 was shortly afterward followed by the estab-
lishment of a separate Surgery Branch, with subdivisions of its own. After
other reorganizations, this branch became the Surgical Consultants Division,
which operated under, and reported directly to, The Surgeon General.

When Colonel Rankin reported for duty, he found no definition of the func-
tions of a surgical consultant, a deficiency that did not long handicap a person
of his dedication and tremendous energy. Nonetheless, many obstacles had to
be overcome in setting up necessary positions and otherwibe putting the con-
sultant system into ol)eration.

Xl



XII ACTIVITIES OF SURGICAL CONSULTANTS

The tacit understanding early in the war was that the consultants were to
confine themselves to clinical problems. The understanding was soon abro-
gated. Before the war ended, the consultants everywhere had extended their
activities, with the full approval of those in authority, to a variety of adminis-
trative considerations, of which the assignment of professional personnel on the
basis of evaluation of their experience and ability was probably the most
important.

Early in the war, the assignment of newly commissioned medical officers by
the Office of The Surgeon General and other responsible headquarters was neces-
sarily somewhat arbitrary. Those responsible for this function usually had
only paper qualifications to work with, and paper qualifieations, even when
there is every attempt to make the presentation honest and objective, can never
tell the full truth. The consultants, handpicked themselves, in turn hand picked
key personnel in their areas of jurisdiction. Fresh from peacetime practice,
they personally knmew the capacities of many of the physicians who were enter.
ing military service, and when they did not know the new officers personally,
they had ways of finding out about their abilities.

The consultants in the Office of The Surgeon Geneial recommended the
appointment of the consultants for Service Commands in the Zone of Interior
and for oversea theaters and field armies; for the surgical staffs of hospitals;
and for the newly organized auxiliary surgical groups, whose important role in
forward surgery they correctly predicted. IIow well the consultants performed
this particular mission is evident in the analysis made in 1945, by General
Rankin, of the assignment of 922 surgical specialists. Exclusive of the 37 who
were serving as consultants in the Office of The Surgeon General or in the Serv-
ice Commands and elsewhere, 96 percent were engaged in practicing their own
specialties and were considered to be correctly assigned.

Among the other functions performed by the surgical consultants in the
Office of The Surgeon General in the initiation and extension of the consultant
system were the follo "ing:

They revised the equipment lists, eliminating outmoded instruments and
apparatus, providing new items, and equalizing distribution.

They pressed for the establishment of specialized surgical centers and im-
plemented the concept. These centers utilized most efficiently the always
limited number of surgical specialists; utilized equipment with equal economy;
and constantly improved the treatment of casualties by concentrating those
with the same kinds of injuries in the same hospitals and thus providing con-
tinued, concentrated experience for the surgeons who treated them.

The consultants in the Office of The Surgeon General set up central supply
services in hospitals. They supervised programs of medical education. They
saw to it that libraries were provided with books and journals. They made
regtlar hospital staff conferences mandatory. They organized mieetings. on
greneral and special problems. They prepared circular lett rb. They com-
mented on the ETMD's (Essential Technical Medical )ata reports) from the
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theaters of combat, thus providing at least a tenuous link of communication
between themselves and the consultants overseas. They tried, unsuccessfully,
to set up a similar series of reports in the Zone of Interior.

The Surgical Consultants Division, Office of The Surgeon General, planned
various clinical studies, including those on penicillin and streptomycin. It an.
alyzed special problems such as hernia, varicose veins, and pilonidal sinuses.
The consultants in surgery in the First Service Command collected and an-
alyzed 594 operations for pilonidal sinus; within a very short time, as a result,
the management of this condi.iion was completely altered.

The work of the surgical consultants in the Service Commands, tie oversea
theaters, and the field armies followed tie same patterns of endeavor as those
just described, adapted, as necessary, to the special conditions which each con-
sultant had to meet. Their activities in these armies were of major importance.
It was in the forward areas that initial wound surgery was performed and, very
frequently, determined the end result of an injury in terms of survival, mor-
bidity, or permanent deformity versus complete restoration to normal. The
chapters in this volume dealing with the work of Army consultants deserve the
most careful reading.

This volume tells, in summary, the dramatic story of the blood program in
World War II. (It is told in detail in another volume in this series.) This
story is a frank and forthright narrative, which makes clear that very few can
escape tle blaine for unthinking acce)tance of the original misleading concept
that plasma is a satisfactory substitute for whole blood. This volume also tells
other stories: The story of the aural rehabilitation program ard of the program
for the rehabilitation of blinded casualties (both told in detail iil another vol-
ume in this series) ; the story of the development of prosthetic devices for
amputees and of the rehabilitation of these men; and, finally, tie story of the
preparation for chemical warfare, which, mercifully, never came to pass.

This book describes frankly and realistically the difficulties encountered,
and the obstacles that had to be overcome, by the surgical consultants in all
areas as they set about their tasks. Some of their troubles arose, it must be
granted, because of their own inexperience in military matters. But more of
them stemmed from an initial failure to appreciate the potentials and implica-
tions of this new system. Most of the consultants, from their own 1)eacetime
clinical experience, correctly envisaged their own functions, and, because they
were imaginative, resourceful, and willing, they were soon able to translate
)eacetime concepts to wartime actualities. They sometimes had to school

themselves, at least at first, to working in headquarters and organizations that
were at best indifferent and that .sometimes were frankly hostile. It is a tribute
to the tact of the consultants as well as to their competence that the original
opposition to them promptly disappeared and that the con.sultant sytein spread
from a few commands in the Zone of Interior to overea theaters and to field
armies. It is an even greater tribute to their work that in the areas in which the
,'onsultant system did not operate. the desire for it wa, releatedly expres-,ed.
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The consultants performed many functions, but they never lost sight of the
fact that their first duty was the provision of good medical care for wounded
casualties, The importance of this mission requires no elaboration. Its suc-
cess is best estimated in terms of lives saved and in the decreased mortality and
generally normal status of those who survived their injuries-their often
incredibly severe injuries.

I am impressed, as I have been in all previous volumes of this historical
series, by the amount of factual material in this volume; by the frankness with
which the story is told; and by the interest which it holds for readers, even
readers who, of necessity, already know a great deal about it. The consultant
system was wonderfully successful, and we have reason to be thankful that it
is now an integral part of medical care in the Regular peacetime Army and an
important component of the professional training program of the Army Medi-
cal Service.

As the editor of this volume has stressed in his preface, there could not
have been a more felicitous choice for the post of Chief Surgical Consultant to
The Surgeon General than the late Brig. Gen. Fred W. Rankin. He came to his
milit ry duties with a fine background of personal surgical competence and
exl)erience and with the deep respect of his confreres. Widely informed on
the personnel to be assigned, he insisted that they be placed on the basis of their
ability and experience. lie recognized the major problems of surgical care
without ever becoming lost in their trivia. He slashed through administra-
tive complications. His standards were undeviating. When his personal con-
victions were at stake, he was completely undeterred by rank. The remarkable
success of the surgical consultant system stemmed in large measure from his own
personal performance in the Office of The Surgeon General.

The contributors to this volume deserve thanks for taking on the task. As
its editor points out, they were willing to undertake it because they realized
that the consultant system was responsible to a major degree for the surgical
advances in the care of wounded casualties in World War II and therefore must
be recorded for practical clinical reasons as well as for historical reasons.

I express my gratitude to the consultants who wrote this story and who
helped to accomplish the achievements related in this volume and in the volume
to follow; to the editors, particularly the special editor for these two volumes,
the former Col. B. Noland Carter, MC; and to my associates who are helping
me to carry out one of the truly important missions of my own office, the prep-
aration and publication of this history of the U.S. Army Medical Depart-
ment in World War II.

LEONARD D. HE.A'rox,

Lieuteiant General,
The Surgeon General.



Preface

In 1953, The Surgeon General and his advisory committee on the Medical
History of World War II decided that such a history would not be complete
without a volume devoted to the surgical consultant system. A panel was
therefore appointed to implement and expedite the publication of such a
volume. Great credit is due the many men who served as surgical consultants
in World War II for their cheerful acceptance of the responsibility of contrib-
uting to this volume so many years after the completion of their military
duties. In order to refresh their memories, it was necessary for them to delve
into reports long since hidden in their own files or in those in the Office of the
Surgeon General. Their willingness to do so stemmed in large part from their
feeling, in which I concur most heartily, that the surgical consultant system
in World War II was effective and responsible in large measure for the re-
markable surgical achievements in the care of the sick and wounded and there-
fore shoulh be recorded for historical as well as practical reasons. There is
every reasoi, for these men to feel proud of their accomplishments in World
War II. TI eir efforts constituted a real factor in the success of the surgical
results that were obtained and which were responsible for the maintenance
of the efficient and smoothly functioning surgical services supplied to the Army.

There is al obvious need for capable surgeons in the role of consultants
in times of war. When the civilian medical profeszion is called upon to furnish
surgeons to the Army, individuals of widely varying degree of competence
offer their services. It is difficult for the military authorities to evaluate the
true qualifications of the members of such a large and diverse group. They are
apt to feel that a doctor with the designation of surgeon can perform any
medical or surgical duty and therefore can be assigned with impunity to any
position which calls for a surgeon. In fact, this same feeling may be applied
to doctors in general, regardless of their specialized training, so that one might
find a well-qualified surgeon holding sick call while a general praditioner with
little or no surgical experience might be occupying a surgical position. The
handpicked surgical consultant, however, who is interested in building and
maintaining an efficient organization in the area under his jurisdiction can
ascertain what surgeons are available to him, can sort them according to their
qualification and experience, and can arrange for their proper asignment. The
classification and suitable assignment of surgical personnel is, I believe, the
most important function of the consultant. By placing the proper man ii, the
proper place, one is able to build an organization which will function in the
most efficient manner. Such a procedure promotes worale and, in utilizing
the individual talents of the surgeons under one's jurisdiction, affords the best
surgical care to the sick and wounded.

xv
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It is not only imperative that the newer methods of treatment be made
available to the surgeons throughout the Army framework but also that strict
adherence to those surgical procedures which have been found most effective
be enforced. These objectives can best be accomplished by the consultant and,
next to his handling of personnel, constitute the most important part of his
duties. With his knowledge of what is happening in his area, the consultant
is well suited for the furtherance of public relations and for liaison within his
headquarters, with the Office of the Surgeon General, with civilian surgeons,
and with other consultants. He can and should be interested in the training
and education of the surgeons under his authority. Surgical meetings can be
organized at which discussions are held on the proper management of pertinent
cases, papers can be read, and the current literature reviewed. The consultant
has the duty also of reviewing manuscripts prepared in his area for publication
in surgical journals. Still another function of the consultant is to survey the
equipment and supplies of various installations and to insure that the facilities
with which to function in a proper manner are made available, These func-
tions are merely a few of the more important ones which the surgical
consultants performed in World War II. Many others are revealed in the chap-
ters of these volumes. The consultant system in World War II was begun on
a small scale and, owing to the excellent results which it )roduced, was steadily
expanded until it reached the furthermost parts of the Medical Department
within the Army. The surgical consultant system gained in stature as the war
progressed and emerged as an important cog in the machine which was manned
by the thousands of surgeons who gave of themselves so unselfishly in the war
effort.

It is said, and I believe rightly so, that medical histories of wars are rarely
read, even in wartime. It is to be hoped that such a fate will not befall this
volune, for it contains much of interest, particularly to those who may in the
future become a part of a surgical consultant system. The men who have con-
tributed to it hope that the account of their efforts and their experiences will
not escape the attention of their successors and will prove of value to them.

An account of the activities of surgical consultants in World War II would
not be comiplete without special mention of the role which Brig. Gen. Fred W.
Tankin, Chief Consultant in Surgery to The Surgeon General, played in con-
tributing to the success of the consultant system. HP was unusually well fitted
for his position in that he possessed certain attributes which enabled him to
accomlplish his mission in a most effective manner. His wide knowledge of the
personalities and capabilities of a large number of American surgeons made it
possible for him to assign accurately suitable individuals to key positions
within the structure of the surgical consultant system. His early recognition
of and his continued stress on the importance of the proper placemuent of per-

sonnel cannot be overemphasized. Ile repeatedly stated during the war that
his most effective means of providing the highest standardb of urgical care
for the sick and -wounded was to put the right mnan in the righit place. He had
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an uncan y ability to recognize, important problems and to approach them,
directl Whiledisregarding the insignificant details. He had tremendous de!
termination. was never overawed by rank, and stood fast to those principles
which he considered to be just and right. He hated redtape and was unswerv-
ing ih his efforts to cut, through it to further the prosecution of the war. He
was an inspiring leader and one who constantly espoused the highest principles
of his profession.

B. NOLAND CARTER, M.D.
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Part I

SURGICAL CONSULTANTS IN THE
ZONE OF INTERIOR

Surgical Consultants in the Office of the
Surgeon General



CHAPTER I

General Surgery

B. Noland Carter, M.D.

At the onset of the war, the Professional Service Division of the Office of
the Surgeon General consisted of seven subdivisions among which was the
Medicine and Surgery Subdivision.

It was soon realized that, in order to carry on the medical and surgical
activities of the Office of the Surgeon General in an adequate fashion, it would
be necessary to create a separate organization for each. Therefore, in February
1942, a chief consultant in surgery, Col. (later Brig. Gen.) Fred W. Rankin,
MC, and his opposite in medicine, Col. (later Brig. Gen.) Hugh J. Morgan, MC,
were placed in charge of their respective and separate branches. In March
1942, the Surgery Branch of the Medicine and Surgery Subdivision became the
Surgery Division, functioning as an integral part of the Professional Service
and comprising subdivisions of general surgery, orthopedic surgery, regional
surgery, chemical warfare, and radiology. In August 1942, another reorgani-
zation within the Professional Service was effected whereby surgery became a
branch under a Medical Practice Division. This situation remained until
June 1943 when the Surgery Branch became the Surgical Division with its
functions divided among three branches, the Surgery, Radiology, and Physio-
therapy Branches. This new plan also provided that nationally known special-
ists would be appointed as civilian consultants to The Surgeon General so that
their services would be available to the divisions having interest in and need
for expert consultation in the fields represented. By February 1944, the Sur-
gery Division (formerly the Surgical Division and still a part of Professional
Service) consisted of branches in general surgery, orthopedic surgery, trais-
fusions, chemical warfare, and radiation-physiotherapy having been elimi-
nated. In August 1944, the Surgery Division became the Surgical Consultants
Division,' was separated completely from the Professional Service, and was set
up as an advisory staff division on a separate level from the operating services
in the Office of the Surgeon General. From this time until the end of the war,

I The Surgical Consultants Division underwent a series of evolutional cl-ges in status during the
years 1942-45 On 26 -arch 1942, the Surgery Division N as created as a part if Professional Service,
Office of the Surgeon General. On 24 August 1942 the Surgery Division was changed to the Surgery
Branch, Medical Practice Division, Professional Service. On 15 June 1943 the unit became a division
again with the designation Surgical Division. and on 3 February 1944 it became the Surgery Division.
On 24 August 1944 the Surgery Division became the Surgical Consultants Division, responsible direetl)
to The Surgeon General. aud on 11 October 1945 the name was changed again to Surgical Consultants.
For ease of reference, the designation Surgical Consultants Dialion Is used for the unit throughout
this volume.
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4 ACTIVITIES OF SURGICAL CONSULTANTS

the Surgical Consultants Division reported directly to The Surgeon General.
Thus, it may be seen, the surgical activities in the Office of the Surgeon General
began as a part of time Medicine and Surgery Subdivision, steadily widened in
scope, and ultimately became a large and independent division directly under
The Surgeon General (fig. 1).

I5 MAY 1941 I JANUARY 1945

THE SURGEON GENERAL7] THE SURGEON GENERAL

II DEPUTY SURGEON GENERAL
EXECUTIVE OFFICER ASSISTANT SURGEON GENERAL

H IF I EXECUTIVE OFFICER

PROFESSIOAL
SERVICE

DIVISION

SURGICAL
SUBDIVISIONS CONSULTANTS

DIVISION

MEDICINE
AND

SURGERY

SERVICES

ETC.] FIELD INSTALLATIONS

FiounE l.-The position of Surgical Consultants Division in the organi-
zation of the Office of the Surgeon General.

At its inception in February 1942, the Surgical Consultants Division was
housed in two small rooms, and its personnel consisted of Colonel Rankin,
Chief Consultant; Lt. Col. (later Col.) B. Noland Carter, MC, Assistant Chief
(fig. 2) ; and Maj. (later Lt. Col.) Ambrose II. Storck, MC. As the war went
on and the demands on the Division increased, additional officers were added.
These were Col. Leonard T. Peterson, MC, Consultant in Orthopedics; Col.
Byrl R. Kirklin, MC, Consultant in Radiology; Lt. Col. M. Elliott Randolph,
MC, Consultant in Ophthalmology, ucceed(ed later by Col. Derrick T. Vail, MC;
Lt. Col. Leslie E. Morrissett, MC, Consultant in Otolaryngology, succeeded by
Col. Norton Canfield, MC, late in 1945; Lt. Col. Douglas B. Kendrick, Jr., MC,
and Lt. Col. Frederic N. Schwartz, MAC, Consultants in Transfusions; Maj.
Albert M. Johnston, MC, and, later, Maj. George R. Greenwood, MC, Con-
sultants in Chemical Warfare; and Maj. R. Gordon Holcombe, MC, Consultant
in General Surgery. The following officers from Walter Reed General Hospital
were appointed on a part-time basis: Lt. Col. Brian B. Blades, MC, Consultant
in Tmoracic Surgery; Col. R. Glen Spurling, MC, Consultant in Neurosurgery,
replaced later by Lt. Col. Barnes Woodhall, MC; and Maj. Lloyd II. Mousel,
MC, Consultant in Anesthesia. Colonel Storck left the Division aftcr several
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FiovUiE 2.-Lt. Col. (later Col.) B. Noland Carter,
MC, Assistant Chief, Surgical Consultants Division,
Office of The Surgeon General.

months and was replaced by Maj. (later Lt. Col.) Michael E. DeBakey, MC,
who, on the departure of General Rankin in September 1945, became the chief
of the Division.

The men who were appointed as civilian consultants to The .Surgeon
General to serve the Surgical Consultants Division are listed, with their area
of specialization, in appendix A.

FUNCTIONS

The functions of the Surgical Consultants Division of the Office of the
Surgeon General were defined in various terms in directives issued from time
to time during the war. The following are examples of these definitions:
"Promulgates policies concerning the practice of general specialized surgery
and radiology throughout the Army"; "The development of surgical policies

6062221-02---3



6 ACTIVIT.!'S OF SURGICAL CONSULTANTS

including newer methods of treatment and the initiation of recommendations
regarding same; renditions of professional opinions as to miscellaneous surgical
methods; approval by liaison with the Personnel Division of selection of per-
sonnel for key positions; formulation of policies concerning the purchase of
new drugs and items of equipment for the Medical Department, and considera-
tion of ideas submitted by individuals, institutions and manufacturers"; and
"To exercise general supervision of surgical care throughout the Army, afford
consultation and advice to all departments of the Surgeon General's Office on
matters pertaining to surgery and to assist in the identification and proper
allocation and assignment of qualified commissioned surgical specialists." The
various functions of the Surgical Consultants Division can best be outlined
and presented under the headings of personnel, equipment and supplies, public
relations and liaison, review of manuscripts and literature, education and
training, and consultation.

PERSONNEL

The maintenance and elevation of high standards of surgery in the Army
were considered by the Surgical Consultants Division to be dependent upon a
number of factors, among the most important of which was the accurate place-
ment of personnel, particularly of key personnel. The Division therefore took
an active and zealous interest in the selection and recommendation of person-
nel for the various surgical positions which it was necessary to fill throughout
the structure of the Medical Department. This was accomplished by various
means. Some selections were made through personal interviews or corre-
spondence with civilian surgeons who had themselves manifested a desire for
an appointment in the Medical Corps, some N ere carried out through con-
sultation with representatives of the specialty boards, and some were accom-
plished after consultation with the Military Personnel Division concerning pro-
fessional qualifications and appropriate assignment of officers recently com-
missioned. It was believed that, if key positions could be filled with individuals
with proper professional qualifications and with proven ability for organiza-
tion and supervision, the enormous problem of affording the best care of the
surgically sick and wounded would be solved in large part. This surmise
proved to be correct, as was evidenced by the superior manner iL which the
varied surgical activities were administered by those men who had been selectel
for positions of importance, such as consultants, chiefs of service, and members
of auxiliary surgical groups. At the very beginning of the war, it was some-
what difficult to 1)erformn this personmel function readily since the accepted
lines of authority as to personnel assignment were rather rigidly drawn. The
Military Personnel Division, however, with the understanding direction of
Col. (later Maj. Gen.) George F. Lull, MC, soon grasped the fact that the
Surgical Division possessed extremely accurate information concerning the
qualifications of many surgeons and therefore cooperated heartily and effec-
tively. The importance of this personnel fwiction was realized by Maj. Gen.
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Norman T. Kirk, MC, soon after he became The Surgeon General in June 1943.
Genetal 'Kirk decreed that the identification and proper allocation of surgical
specialists was to be a function of the Surgical Consultants Division. Having,
-selected a man for a position of importance, the Surgical Consultants Division
purposed to support him in the performance of his duties in every way. This
was more readily accomplished in the Zone of Interior than in oversea theaters
of operations, which tended to function independently of the Office of the Sur-
geon General.

Consultants to Oversea Theaters

As requests for consultants in surgery and its allied specialties were re-
ceived from the various theaters of operations, it was obvious that these con-
sultants had to be highly qualified and unusually competent individuals with
special training and a broad background of experience as well as eminent reputa-
tions in their fields of endeavor. It was the important responsibility of tho
Surgical Consultants Division to select and to recommend these consultants,
all of wh61n were chosen according to these criteria. The first group of con-
sultants was selected for the European Theater of Operations and consisted of
the following:

Chief Consultant in Surgery Lt. Col. (later Brig. Gen.) Elliott 0. Cutler, MC,
Moseley Professor of Surgery at Harvard
University.

Consultant in Orthopedics Lt. Col. (later Col.) Rex L. Diveley, 1MC, asso-
ciate professor of orthopedic surgery, University
of Kansas, Lawrence, Kans., succeeded by Col.
Mather Cleveland, MC.

Consultant In Neurosurgery Lt. Col. (later Col.) Loyal Davis, MC, professor of
surgery, Northwestern University, Evanston, Ill.,
succeeded by Lt. Col. (later Col.) R. Glen Spurl-
ing, 1C, professor of neurosurgery, University
of Louisville.

Consultant in Ophthalmology Lt. Col. (later Col.) Derrick T. Vail, MC, professor
of ophthalmology, University of Cincinnati,
succeeded by Lt. Col. James N. Greear, Jr., MC.

Consultant in Anesthesia Lt. Col. (later Col.) Ralph 31. Tovell, MC, chair-
man of the Department of Anesthesiology, Hart-
ford Hospital, Hartford, Connm.

Consultant in Otolaryngology Lt. Col. (later Col.) Norton Canfleld, .NIC, profes-
sor of otolaryngology, Yale University.

Consultant in General Surgery Lt. Col. Ambrose II. Storck, MC. succeeded by Lt.
Col. (later Col.) Robert M. Zollinger, 3MC, as-
sociate professor of surgery, Harvard University.

Consultant in Plastic Surgery Lt. Col. (later Col.) James Barrett Brown, MC,
associate professor of clinical surgery, profes-
sor of oral surgery, Washington University, St.
Louis. Mo., succeeded by Maj. (later Lt. Col.)
Eugene M. Bricker. MC, assistant professor of
surgery, Washington University.
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A short time after NATOUSA (North African Theater of Operations,
U.S. Army) was established, Col. Edward D. Churchill, MC, Homans Professor
of Surgery at Harvard University, was selected as chief consultant in surgery for
that command. The other surgical consultants in that theater were appointed
by the Surgeon, NATOUSA, on the advice of Colonel Churchill.

The situation in the Pacific cannot be so easily stated owing to the fact
that there was no single Pacific theater as such and also to the many reorganiza-
tions which took place among the various commands. Without reference from
the Office of the Surgeon General, Lt. Col. (later Col.) August W. Spittler,
MC, had been designated surgical consultant in the Hawaiian Department at
the beginning of the war. Col. W. Barclay Parsons, MC, associate professor of
surgery, Columbia University, was the first to be selected specifically for assign-
ment to the Pacific as a surgical consultant. He served in the early years of
the war with USASOS, SWPA (U.S. Army Services of Supply, Southwest Pa-
cific Area), until replaced by Lt. Col. (later Col.) I. Ridgeway Trimble, MC,
in August 1944. Serving with Colonel Trimble was Lt. Col. George 0. Eaton,
MC, Orthopedic Consultant, USASOS, SWPA. Both Colonel Trimble and
Colonel Eaton were later assigned to the staff of USAFPAC (U.S. Army
Forces, Pacific)-the eventual overall command for most of the Army in the
Pacific.

In the South, Central, and Western Pacific areas, which at one time or an-
other operated under Headquarters, USAFMIDPAC (U.S. Army Forces in
the Middle Pacific), Headquarters, USAFPOA (U.S. Army Forces in the Pa-
cific Ocean Areas), and Headquarters, USAFPAC, Lt. Col. (later Col.) For-
ester Raine, MC, was the surgical consultant for the Central Pacific with TA.
Col. (later Col.) Robert C. Robertson, MC, as his orthopedic consultant. Lt.
Col. (later Col.) Ashley W. Oughterson, MC, associate professor of surgery,
Yale University School of Medicine, had gone to Auckland, New Zealand, with
the 39th General Hospital and was appointed surgical consultant to the South
Pacific Area, in July 1943. Colonel Oughterson later served as surgical con-
sultant at Headquarters, USAFPOA, Western Pacific Base Command, and at
Headquarters, USAFPAC. iHe went to Japan in September 1945 with ad-
vanced headquarters, General Headquarters, USAFPAC, and was immediately
made head of the General Headquarters, USAFPAC group of the Joint Coin-
mission for the Investigation of the Effects of the Atomic Bomb in Japan.
Maj. (later Col.) Howard A. Sofield, MC, replaced Colonel Oughterson as
surgical consultant in the South Pacific and was, himself, relieved by Lt. Col.
(later Col.) Willis J. Potts, MC. Lt. Col. (later Col.) Edward J. Ottenheimer,
MC, replaced Colonel Oughterson in the Western Pacific Base Command.

In the meanwhile, Col. John 13. Flick, MC, had been sent as surgical con-
sultant to the U.S. Army Forces in the Middle Pacific when that command was
established as a ,uperior command over the South, Central, and Western Pacific
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base commands. There were others who, from time to time, were detached
from their organizations and served as consultants for particular studies or
specific operations. Still others were appointed as consultants in the various
subcommands of the sprawling Pacific areas following the surrender of Japan.

Col. Stephens Graham, MC, assistant professor of surgery, Medical College
of Virginia, was selected as chief consultant in surgery to the China-Burma and
India theaters in 1945.

All of these consultants shouldered their great responsibilities in a most
commendable manner. By their assiduous and unrelenting attention to their
many personnel problems and to their varied professional duties, they were
responsible in large measure for the type of surgical treatment which saved
more lives in this war than in any other conflict in the history of the world.
Constant vigilance for methods of implementing better and earlier surgery,
unfailing devotion to their diverse duties, and determined efforts to reduce
mortality and morbidity characterized the activities of these officers. The valu-
able role which they played in the maintenance of a high standard of surgery
cannot be overemphasized.

As the war progressed, it became evident that, under the existing circum-
stances, close liaison between these officers and the Office of the Surgeon General
was extremely difficult and at times impossible. In order that The Surgeon
General might be acquainted with, and therefore assist in solving in the most
expeditious and intelligent manner, the many problems arising in oversea
theaters, the reports known as Essential Technical Medical Data were insti-
tuted. The inclusion of a surgical section in this monthly communication from
the headquarters of all oversea theaters afforded a medium through which the
surgical consultants of these theaters were able to consider timely and per-
tinent subjects with the Surgical Consultants Division of the Office of the
Surgeon General. Replies to these reports were formulated each month, indi-
cating the action which was taken by the Division, in an effort to aid in the
improvement of surgical care in the theaters of operations. These reports
constituted one of the most valuable sources of information concerning the
surgical experiences of oversea units. For this reason the Surgical Con-
sultants Division took pardonable pride in its role in the development of this
medium for obtaining information on current mnedicomilitary problems in the
oversea theaters and in contributing to their solution.

In retrospect, one of the most serious defects in the maintenance of the
most effective lelations between the Office of the Surgeon General and the
theaters of operations was the lack of a closely knit liaison which can best be
had by an interchange of personnel. Considerably better teamwork could have
been effected had there been more frequent visits by members of the Surgical
Consultants Division to the various theaters, and vice versa. Many more prob-
lems could have been solved in a more effectual and expeditious manner had
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such a scheme been instituted. In retrospect, it seems unbelievable that dirihg
the entire war only two visits were made to foreign theaters of operations by
members- of the Division and that only a few more were made by surgical,
consultants from oversea theaters to the Office of the Surgeon General. It
should be noted that a considerable number of subordinate consultants in the
various specialties were appointed within the theaters by the chief surgeofis
with the advice of the surgical consultants.

Surgical Consultants to Service Commands

On 28 July 1942, the War Department authorized the appointment of
surgical consultants to be attached to the medical section of each service com-
mand headquarters in the Zone of Interior. These consultants were concerned
essentially with the maintenance of the highest standards of surgical practice.
Their function was to evaluate, promote, and improve the quality of surgical
care by every means and to interpret the professional policies of The Surgeon
General and aid in their implementation. The proper performance of these
functions involved an appraisal of the professional services in various medical
installations, the quality, distribution, and assignments of professional per-
sonnel, the availability and suitability of equipment and supplies, the nursing
care, recreational and reconditioning facilities, and other services which were
essential to the welfare and morale of the patients. The consultants exercised
their functions by assisting and advising the service command surgeons on all
matters pertaining to professional practice, providing advice on surgical sub-
jects in general, stimulating interest in professional problems, aiding in the
investigation of professional problems, and encouraging educational programs.
The execution of these functions involved periodic visits to all medical instal-
lations and other units in the command which were concerned with the surgical
care of military personnel.

It became apparent from these considerations that the service command
consultants would need to be highly qualified and unusually accomplished in-
dividuals with special training and experience and eminent reputations in
their individual fields of endeavors. The selection and recommendation of
these consultants were made the responsibility of the Surgical Consultants Di-
vision, and all of them were chosen according to these criteria. Here, as in
many other situations which required the selection of an outstanding individual
for an important surgical position, a personal knowledge of and an acquaint-
ance with the majority of the qualified American surgeons was essential. The
Surgical Consultants Division was thus equipped, and its choice of service
command consultants was more than justified by the manner in which they
performed their duties, the industry and zeal which they manifested, and the
high standards of surgery which were maintained in Army hospitalb under
their jurisdiction.
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A list of the service cc mand surgical consultants follows:

Service Cbmmand Geaeral Surgery Orthopedics
First Col. Condict W. Cutler, Jr., MC
Second Col. Stephens Graham, MC

Col. Robert H. Kennedy, MC
Third Col. Walter D. Wise, MC
Fourth Col. Rettig Arnold Griswold, MC Col. Mather Cleveland, MC

Col. I. Mims Gage, MC Lt. Col. James J. Callahan, MC
Fifth Col. Claude S. Beck, MC Lt. Col. Robert L. Preston, MC
Sixth Col. W. Barclay Parsons, MC Lt. Col. Ralph Soto-Hall, MC
Seventh Col. Grover C. Penberthy, MC
Eighth Col. Bradley L. Coley, MC Col, Thomas L. Waring, MC

Col. Henry G. Hollenberg, MC
Ninth Col. John B. Flick, MC Col, John J. Loutzenheiser, MC

Col. Meredith G. Beaver, MC

Liaison between the service command consultants and the Surgical Con-
sultants Division of the Office of the Surgeon General was adequately main-
tained throughout the war. The advantage of the geographic factor in this
relationship is obvious. Frequent visits to the nine service commands were
easily and frequently made by the staff of the Surgical Consultants Division,
and on most of these visits the staff were accompanied by the service command
consultant. Telephone calls could be made without much difficulty, and cor-
respondence could be exchanged without delay. The service command surgeons,
the commanding officers of hospitals, and the surgical consultants were in and
out of the Office of the Surgeon General constantly. Unquestionably, this ready
liaison was responsible for much of the efficiency with which both organizations
were able to function. Another even more important factor was that the service
commands were under the direct control of the Commanding General, Army
Service Forces, on whose staff was The Surgeon General. Therefore, the im-
plementation of directives-both professional and administrative-was readily
effected, personnel changes could be quickly and accurately made, and a health-
ful, cooperative attitude engendered. In striking contrast to this satisfactory
liaison was that with the oversea theaters. As mentioned before, it was rare for
consultants overseas to visit the Office of the Surgeon General and vice versa,
correspondence had to be through command channels, and the theaters were
quite autonomous, with the result that interference, real or implied, was actually
resented.

As a means of effecting a closer liaison with the service command con-
sultants, General Rankin, in October 1943, arranged a meeting of the service
command consultants in the Office of the Surgeon General. The meeting lasted
for 2 days, during which time many pertinent problems common to all service
commands were discussed informally, presented frankly, and solved realisti-
cally. Among these were questions dealing with limited service, operating on
defects existing before induction, operations on the knee joint, discharge, clas-
sification and assignment of personnel, anesthesia, types of cases to be admitted
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to station and general hospitals, hours of duty for medical officers, et cetera.
TIhe consultants thus had the Opportunity to present their achievements as. well-
as thidir problems, and to discuss themn at first hand with members of the, Office
of the Surgeon General and with their fellow consultants. The meeting was
considered to be such a success that it was decided that similar ones would be
held at yearly intervals during the remainder of the war.

A second meeting wats hield on 10-11 October 1944, in the Office of the Sur-
geon General (fig. 3). At this time a more comprehensive program was pre-
sented, an outline of which follows.

10 October 1944:
Subject speaker

Demnobilization Plans as They Affect the Service Col. Arthur B. Welsh, MC
Commands

Transfer of Patients From Debarkation hlospitals It. Col. John C. Fitzpatrick, MC
Hospitalization Problems lDr. Hlit Ginzberg
Ciassilication andl Assignment of Personnel Maj. Robert Evans
Reconditioning Col. Augustus Timorndike, MC
Surgery in the Armny Air Forces Lt. Col. Alf red R. Shands, MC
Problemis in X-Ray Col. Ilyri It. Kirklin,.1MC
Photography in time Medical Department Capt. Ralph P. Creer, M1AC
Probleins of CDD (Certificate of Disability for Dis- Cal. Arden Freer, MC

chiarge) and Retirement
Cancer in the Army Col. It. Arnold Griswold, MC
History of Surgery In This War Lt. Col. Michael B. DeBakey, 310
Monthly Statement From the Surgical Service Iii Each Cal. Walter D. Wise, MC

Hlospitai of the Service Command to the Consultant
Anesthesia in the Service Commands Col. Johnl 11. Flick, MC

11 Oct ober 1944:
Subject Speaker

Injuries to Carpal, Navicular, and Lunate 3M0J. Ralph Sol-lali, MC
Management andl Disposition of Cases of Knee Injury Lt. Col. Robert Li. Preston, MC

Maj. Janies J. Callahan, MIC
Varicoccie and Undescended Testis Lt. Cal. Stephens Grahiam, MC
Phlebothromnbosis anil Pulmonary Elmbolisnm Cal. Bradley L. Coley, M1C
Closure of Colostomy Wond~s Cal. Claude S. Beck, 31C
Ophthalmology and the Blind 3M1J. M1. Elliott Randolpht 3C
The Deaf Maji. Leslie H. Mforrissett, 31C
Management and ilsposition of Cases oif Herniated Col. Grover C. Penberthy, MIC. and

NulusPlissMaj. Barnes Woodhall, MC
Use, of Penicillin in Reconstructive Surgery Lt. Col. Thomas Li. Waring, M1C
Infected Hands andl Hand Injuries Lt. Col. Condict W'. Cutler, Jr.,

MNC
The Management of Decubitus Ulcers Cal. I. Minis Gage, M1C

T1he service comnmanid consuiltants wore active in insurinr tile best care and a
rapid turnover of thme thousands of p~at ient as theN were eVaIcuated to the United
States from oversea t heaters. Thley maintainedf ani exceedinglA high level of
professional care iln time mnedical imstallatiomis withinl time Zonle of Interior. They
unified andl impllenmented the int M'Iret at ion of the jrofesiomial pal icieb stated
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by the Office of the Surgeon General. Their contribution to the care of surgical
patients was more than rewarding, and their devotion to their difficult and
diverse duties was inspiring.

Auxiliary Surgical Teams

In the early days of the war, the Surgical Consultants Division recognized
the potential of the auxiliary surgical groups as a means of bringing definitive
surgical care to the seriously wounded in the forward areas, especially when
the load of battle casualties was too great to be handled adequately by the
staffs of existing medical treatment facilities. Particular interest was tIrefore
taken in expediting the formation of these groups and in the seJection of per-
sonnel for the various specialized surgical teams N hich composed the groups.
These groups included teams of general surgeons, neurosurgeons, thoracic sur-
geons, plastic surgeons, orthopedic surgeons, and anesthesiologists. During the
fiscal year ending 30 June 1943, the Surgical Consultants Division selected and
recommended the personnel for the various teams of four complete auxiliary
surgical groups and for a portion of a tifth. An immense amount of time was
consumed in the selection of medical officers to fill these teams. It was con-
sidered of fundamental importance that they be staffed with well-trained
specialists since they were destined to afford the highest type of surgical care
to the wounded in the forward areas. How adequately this was aceomiplished
is indicated by the fact that each officer selected had had an average period of
surgical training of from 3 to 6 years.

These grou)s, though they were not accel)ted readily at first by the theaters
to which they m\ere assigned and not utilized to the best advantage until later,
proved to be of the greatest value. The concept of bringing well-trained sur-
geons to the seriously wounded, rather than the older one of evacuating the
casualties flr to the rear for definitive surgical care, was logical and sound.
There is little doubt that the adoption of this concept was a potent factor
in the reduction of mortality and morbidity among the wounded.

Surgical Consultants to Field Armies

Further evidence of the Surgical Consultants Division's conviction that the
ebtablishment of a consultant system was of the first importance iii the proper
handling of casualties throughout the Army \ as its interest ill reconimending
and ii implementing the appointlnent of suitably qualified individuals as sur-
gical consultants to the %arious field armies. These positions called for well-
trained surgeons i\ho combined a high degree of professional ability with
energy, enthusiaui, and the ability to handle difficult situations in a tactful
yet firm nmai,," When one conidlers that a field army has as its components
those iedical t ,iment facilities vhich give initial surmical care to the
mounded, one can appreciate the need for ,killful .,upervision of the manner
in llhich such t are ,hould be gi en. '[Ine theater cowiultanlc re,l)Omsibility



'GENERAL SURGERY 15

included the field armies within the theater, but those consultants could not
be familiar with the many problems which arose within each army, nor could
they have the time and opportunity to assist in solving them. On the other
hand, the army consultant lived closely withsuch problems, could give them in-
dividual attention, and, being a member of the medical section at army head-
quarters, was in the best position to provide a solution for them. In the majority
of instances the army consultants were selected by the Surgical Consultants
Division. They were as follows:

Army Consultant

In Europe

First Col. J. Augustus Crisler, Jr., MC
Third Col. Charles B. Odon, MC
Ninth Lt. Col. Gordon K. Smith, MC
Fifteenth Col, William F. MacFee, MC

In North Africa and the Mediterranean

Fifth Col. Howard E. Snyder, MC

In both Europe and the Mediterranean

Seventh Col. Frank B. Berry, MC

In the Pacific

Sixth Lt. Col. Frank Glenn, MC
Eighth Col. Frank J. McGowan, MC
Tenth Col. George G. Finney, MC

The importance of the mission which these men performed can best be
expressed in terms of lives saved and the decreased morbidity among the
wounded. They were vigilant as to the fundamental prin, iples of wound
management in the care of battle casualties, they were skillful in the assign-
inent and allocation of personnel under their control, and they contributed im-
mensely to the promotion and maintenance of the high quality of surgical
care which was afforded throughout the armies.

Staffs for Various Army Hospitals

A personnel problem which was faced throughout the war was that of the
assignment of suitably qualified individuals to key positions in the various
Army hospitals in the Zone of Interior and in the conmunicitions zones of
theaters of operations. The surgical Consultants Division took an active and
zealous interest in the selection and recommendation of medical officers as the
hospitals were being organized. It was especially concerned with the assign-
ment of specialists in the several fields of surgery. After numbered hospitals
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left the United States, the Surgical Consultants Division had no further
jurisdiction over their surgical personnel, but, in the case of Zone of Interior
hospitals, this did not obtain. The surgical staffs of the latter were frequently
being changed as a result of losses to oversea assignments and promotions to
positions of greater importance, and also for various unpredictable reasons.
Thus, it was constantly necessary for the Division to find suitable replacements
and to recommend their assignment. The service command consultants were
of inestimable assistance in this regard and were frequently consulted in an
effort to keep the key positions in Army hospitals filled with the best men
available. The Division was instrumental in defining what was meant by key
positions and in establishing the proper number of suitably trained officers to
be assigned to them. In this connection, a member of the Division sat on the
Kenner Board, a board to study many of the overall problems of medical
personnel staffing in the Army, and suggested revision of the surgical service
in existing tables of organization for all types of Zone of Interior and com-
munications zones of theaters of operations hospitals. Likewise, it contributed
a large share to the formulation of new and revised manning tables for the
existing tables of organization. This task assumed greater importance as the
war went on with more hospitals being formed and with fewer surgical per-
sonnel being available with which to staff them. The manning tables became
much more realistic under these conditions and, as revised, eliminated any
criticism of overstaffing.

Extensive surveys were made from time to time concerning the qualifica-
tions of medical officers assigned to key positions in general, regional, and
station hospitals in the service commands. As a result, excesses and deficiencies
in -surgical specialists were discovered, and suitable adjustments were made. In
1945, a considerable number of medical officers were transferred from the
Army Air Forces to the Army Service Forces. The Surgical Consultants Di-
vision reviewed their professional qualifications, rated them for assignment in
keeping with their professional qualifications, rated them for assignment in
keeping with their abilities, and recommended them for proper assignment.

As a res.,lt of the intimate knowledge of the qualifications of the surgical
personnel in the hospitals in the Zone of Interior, the Surgical Consultants
Division was able to effect an equal distribution of surgical specialists through-
out these installations, and such officers were assigned in positions where their
talents were utilized most effectively. In this connection the following facts,
taken from an editorial prepared by General Rankin, chief consultant in
surgery, and published in the April 1945 issue of Surgery, Gyilccology and
Obstetrics, are of interest. The assignments of 922 surgical specialists, quail-
fled by their respective boards, were reviewed. Ninety-bix percent of these
miien were found to be properly assigned. Of the 922, there were only ;37 who
were not actively emngaged iii performing burgical operations, but each of the
latter was serving as a consultait either ill the Office of The Surgeon Gemeral
or in the service commuamids.
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EQUIPMENT AND SUPPLIES

Among the functions of the Surgical Consultants Division, as outlined in
various directives, was that of consultation in the matter of equipment and
supplies designated for all the component parts of the Medical Department.
Immediately upon its creation as a part of the Professional Service, the Sur-
gery Branch began in 1942 an intensive investigation and examination of those
surgical instruments, devices, sutures, and other materials which were currently
being furnished throughout the entire Medical Department with a view to
eliminating obsolete or unnecessary equipment, substituting and adding more
modern items, and conserving critical materials. This necessitated a detailed
review of ill surgical items on existing supply lists, numerous conferences with
the Procurement Advisory Division and the Supply Branch, and interviews
with many manufacturers and designers of surgical instruments and materials.

At the beginning of the war, surgical instruments were supplied to medical
installations as kits, each containing certain items of equipment. Thus, a gen-
eral hospital, for example, would automatically be issued 12 number X kits; a
station hospital of a certain number of beds, 6 kits; and smaller installations,
3 kits. This procedure resulted in a tremendous waste of equipment, for in a
general hospital instrument case of 12 kits there would be 12 rib spreaders, 12
kidney pedicle clamps, and 12 of each of many other items of which only 1 or 2
were actually required. Also there would be too few of such essential instru-
ments as hemostats, curved clamps, scissors, et cetera. In addition, there were
many instruments, considered to be essential by civilian surgeons, which were
not on the lists at all. By far the major portion of the task of resolving these
supply problems was completed during the first 9 months of the war, but during
the remainder of the conflict the continuous examination and reevaluation of
surgical items of equipment constituted an important portion of the work of
the Division. As new methods of treatment and hitherto unknown therapeutic
agents were developed, the responsibility for evaluating them and determining
how they were to be tested, used, and allocated to the various Army installations
was that of the Surgical Consultants Division.

Revision of Supply and Equipment Lists

In the attempt to revise the lists of basic specialty instruments, certain diffi-
culties were encountered and were concerned primarily with manufacturing
details. This was due to the fact that a large number of these precision instru-
ments had always been imported and, when this supply had terminated at the
onset of the war, it became necessary for the manufacturers in this country
to establish their own tooling process and to train personnel in this specialized
craft. Accordingly, in revising the lists of basic and specialty instruments, this
was kept in mind since it was necessary to conform to the ability of manufac-
turers to obtain requisite materials and to meet the supply requirements in an
expeditious fashion. Great credit is due the manufacturers for their ability
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to overcome these obstacles and to supply quickly equipment of standards equal
to, or even higher than, the standards of that formerly available.

It would be difficult to name all the results and advantages of these activi-
ties. Some of the more important of these included t complete revision of
lists of suture materials and needles. In suture materials alone, considerable
economy was effected by the deletion of large quantities of expensive cattgut and
the substitution of cotton and silk thread which was not only much less costly
but actually better suture material. Similarly, certain types of suture needles,
the use of which did not predispose to good surgery, were taken off the lists
entirely and proper ones substituted. In addition to such changes, recoin-
mendations were made for the deletion of numerous surgical instruments and
articles which were no longer in common use and for the addition of more
recent equipment necessary for the performance of the most modern surgical
procedures. Examples of the latter were the addition of needles suitable for
performing sympathetic block to relieve vasospasm associated with injuries of
the upper and lower extremities, physical therapy equipment for various-
sized hospitals, X-ray equipment and foreign-body locators, and adequate ap-
paratus for gastroduodenal suction. The contents of several types of medical
chests and first aid kits were revised.

Other results obtained which were worthy of special mention were recoi-
mnendations for the complete surgical equipment for a surgical operating truck
and for the portable hospitals. Equipment lists of surgical items for the evacua-
tion hospitals and the 500-bed general hospital were reevaluated and revised.
Suggestions for the addition of specialized instruments for the special surgical
centers were also made. Thus, for the neurosurgical and vascular centers,
special items, such as electrical cutaneous apparatus, oscillometers and thermno-
couples, were provided. The entire list of anesthetics on the supply catalog
was reviewed with the purpose of determining their adaptability to an overall
Army policy concerning such agents based on simplicity, safety, and anesthetic
efficiency. On the basis of this review, the number of anesthetic agents was
reduced from 19 to 12, and War Department Technical Bulletin (TB MED)
43, Local Anesthetic Agent, was published on 18 May 1944. Recommendations
were made concerning the procurement and preparation of cotton waste and
1,etrolatuni-impregiated gauze for the care of burns, and thebe items were added
to the supply catalog. The Divison also aided in the preparation of tile list
of supplies for civilian aid iii occupied countries and for Americans who were
held prisoners of war by the enemy.

Central Supply Service in Hospitals

A" a nieanb of conserving certain medical supplies and of extending their
period of u.efuhiehb, the Surgical Consultantb Division in February 1943 pro-
po-ed the establihmmenit of a central service s teire adaptable for utilization in
a'iou,s tation and gelneral hospitals. This -stem Cnslisted essentially of a
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centralized agency where equipment which was used for certain diagnostic and
therapeutic procedures, particularly in preoperative and postoperative care,
was to be prepared and dispensed. Among these items were those employed
in the performance of transfusions and intravenous medication, wound dress-
ings, spinal puncture, thoracentesis, catheterization, gastric lavage, and oxygen
administration. These pieces of equipment were of the sort that might be used
for any patient but only as the occasion demanded. Their constant presence on
each ward was obviously unnecessary and, consequently, entailed expenditures
for unreasonably large quantities of supplies. It was apparent, therefore, that
the institution of a centralized agency responsible for the maintenance, proper
preparation, and dispensation of these supplies not only would permit greater
utilization from a smaller total quantity of supplies but also would mean greater
care, longer life, and a readier responsibility for many critical supplies. Like-
wise, a considerable saving could be made by the more effective utilization of
personnel. The proposal of this system was considered particularly important
in view of the tremendous burden imposed on the medical supply facilities by
the rapidly expanding Army. This burden was being increased steadily by the
fact that the availability and production of many articles were becoming
critically limited.

The recommendation by the Surgical Consultants Division that the central-
ized type of agency be established in both general and station hospitals met with
the instant and unanimous approval of all concerned in the Professional Serv-
ice, but it took a great deal of time to convince the Supply Division that the
plan was a good one. A whole year elapsed before the plan was finally ap-
proved by all concerned, and War Department Memorandum No. W-40-44,
Central Service System in Army Hospitals, was published on 12 April 1944,
authorizing the establishment of this system which functioned with eminent
success throughout the remainder of the war.

Penicillin

Early in 1943, the new antibiotic, penicillin, was attracting attention on
account of its highly promising therapeutic possibilities as revealed by prelim-
inary clinical and laboratory observations made both in England and in the
1 -ited States. The enormous potential value of this drug in military surgery
was quickly realized by the Surgical Consultants Division. There were many
conditions which, if they responded to this agent as accurately as seemed indi-
cated, were of frequent occurrence among military personnel and constituted
serious problems from the standpoint of decrease in manpower, increase in hos-
pitalization, and the imposition of added burdens on medical personnel and
medical facilities. It was evident that the therapeutic possibilities of penicillin
should be quickly and effectively explored. The limitedl productibility of peni-
cillin at that time greatly restricted its clinical and experimental use. The
manufacture of the drug was a slow and laborious process as well as a very ex-
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pensive one, the drug was in great demand by the civilian population, and there
was very little to be had by anyone. It was obvious that, if the Army was to
evaluate properly this therapeutic agent, it needed the lion's share of the avail-
able material and had to proceed promptly with a thorough clinical trial of this
new drug.

It was for these reasons and in order to ascertain more exactly the useful-
ness of this agent, to determine its indications and contraindications, and to
standardize the therapeutic procedures associated with its use, that the Surgical
Consultants Division, with the cooperation of the Committee on Medical Re-
search of the Office of Scientific Research and Development, established a pro-
grain to conduct intensive investigative studies on wound infections and sepsis
in a limited number of general hospitals in this country. The first unit in this
program was Bushnell General Hospital at Brigham City, Utah, and it began
to function on I April 1943. A second unit was established at Hlalloran General
Hospital, Staten Island, N.Y., on 3 June 1943. For the first few months, these
institutions were centers for clinical and some experimental work with the drug.
Emphasis was placed on the type of case which was suitable for treatment, on
the most effective dosage, on the route of administration, on the length of treat-
ment, etcetera. As soon as these liad been determined with reasonable accuracy,
the two centers were used as schools in penicillin therapy for medical officers
from other army hospitals which were later to be engaged in this program of
evaluating penicillin. As more and more such officers were trained and as
more and more of the drug became available, additional general and station
hospitals were placed in the program.

In order to assure a certain degree of standardization and homogeneity in
the overall study, each of the officers trained in penicillin therapy in each hos-
pital was charged with the full responsibility of determining the cases to be
treated and the details and procedure in their treatment, of acquiring necessary
laboratory studies, and of maintaining and forwarding to the Surgical Con-
sultants Division in the Office of the Surgeon General all of the case records.
The Division analyzed all such reports, tabulated them, and made an accurate
evaluation of them. In this way, an immense amount of quite accurate infor-
mation was quickly obtained with the least waste of a scarce )roduct. This
information was rapidly disseminated to all medical officers throughout the
Army by the Office of the Surgeon General and to civilian physicians b) papers
published in the Journal of the .inu rican Medical .tsociution or by addresses
given before several medical and surgical societies. For example, an article
was published in the 18 December 1943 issue of the Jour'nal of the American
Medical Associatioti by Maj. Chamnp Lyons, MC, who was in charge of the
studies at Halloran General Hospital, dealing with 209 cases treated with
penicillin. Major DeBakey of the Surgical Consultants Division participated
in a panel discussion devoted to penicillin at a meeting of the American Medical
Association in June 1944 and reported on the use of penicillin in the treat-



GENERAL SURGERY 21

ment of over 1,500 cases of surgical infections of various kinds including 74
cases of septicemia, 169 cases of infection of the skin and subcutaneous tissue,
152 cases of wound infection, 62 cases of abscess, 78 cases of gas gangrene, 138
cases of septic compound fractures, and 265 cases of osteomyelitis. Colonel
Carter gave a similar presentation to the Kentucky State Medical Association
on 19 September 1944. Members of the Division prepared numerous articles
on penicillin for the Bulletin of the Army Medical Department, as well as
several circular letters and a technical bulletin on the subject. The Surgical
Consultants Division endeavored to maintain and advocate an open mind con-
cerning the effectiveness of this drug and prevented the publication of many
papers by medical officers which would tend to indicate that penicillin was a
panacea in the treatment of all surgical diseases.

Until adequate amounts of penicillin were made available to all medical
installations throughout the entire Army by the remarkable ingenuity of the
manufacturers, it was necessary to allocate the drug to those installations, both
in the Zone of Interior and in the theaters of operations, in which it could be
utilized most effectively. For this purpose, a penicillin board was set up in
the Office of the Surgeon General. The board met at weekly intervals and did
much to insure the proper distribution of the drug. A member of the Surgical
Consultants Division sat on this board and, with the background of the in-
formation obtained as noted above, was able to contribute greatly to the effec-
tive functioning of his body. It can be safely said that both the investigative
study sponsored and controlled by the Surgical Consultants Division and the
Division's effort concerning the proper distribution of penicillin played a most
important part in furthering the proper and prompt usage of this very valuable
drug.

PUBLIC RELATIONS AND LIAISON

Throughout the war, the Surgical Consultants Division consistently en-
deavored to maintain close rapport and liaison with various institutions and
organizations including the National Research Council, medical schools, civilian
surgeons, and surgical and medical societies. It was believed that a closer
cooperation with and support to the Office of the Surgeon General would be
afforded by these important organizations if such a relationship was estab-
lished. This purpose was greatly facilitated by the fact that the chief surgical
consultant, General Rankin, was president of the American Medical Associa-
tion, vice chairman of the American Board of Surgery, and president of the
Interstate Post-Graduate Assembly. In additi 'n, other members of the staff
of the Division were active and well-known ra embers of various surgical or-
ganizations. Considerable effort was expended by the Division in this direction
from the beginning to the end of the war. Some of the more iml)ortant con-
tributions of the Division toward the establishment of this important
relationship are given in the following paragraphs.
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During April, May, and June of 1942, the American College of Surgeons
conducted a series of war sessions in representative cities throughout the
country. These sessions were attended by thousands of surgeons, and in each
of them a member of the Division participated importantly. He outlinedthe
organization of the Medical Department which had been set up for the care
of battle casualties, discussed many of the surgical problems of military sig-
nificance, and presented the current methods used by the Army in the
management of wounds, burns, shock, and fractures.

At the second series of war sessions held in 1943, a paper entitled "The Care
of the Injured in the Combat Zone" was prepared by members of the Division
and was presented by various medical officers. This paper received such favor-
able comment that it was published in the bulletin of the College. Again in
1944, another series of war sessions was held. At this series, a paper entitled
"War Wounds of the Extremities" was read by designated Medical Corps of-
ficers at the various meetings. The paper was prepared by members of the Di-
vision. At these sessions, a film was also shown which had been especially
prepared by medical officers in the Division. The film was entitled "Evacuation
and Care of Battle Casualties." This motion picture was so popular that it was
necessary to show it several times during each meeting, rather than only once
as had been originally )lanned. These sessions proved to be eminently success-
ful in disseminating the existing knowledge which had been acquired in the
care of the sick and wounded. They stimulated the interest of the civilian sur-
geons in the Medical Department aid did a good deal to promote their seeking
commissions as Medical Corps officers.

At frequent intervals during the war years, the Division prepared papers
for presentation by its members, by The Surgeon General, and by various mem-
bers of the Office of the Surgeon General at formal and informal gatherings,
surgical society meetings, and lay meetings. Such papers dealt with the current
and future activities and the personnel requirements of the Medical Department
of the Army, considerations of military surgical problems, detail of the care
of various types of war wounds, reviews of the accomplishments and contribu-
tions of the nedical profession during the war, rehabilitation of the wounded,
amputations, the use of plasma and whole blood, and similar subjects. Many
other papers were prepared for delivery at dedication ceremonies, manufactur-
ing meetings, commencement exercises, and radio programs. Approximately
175 of these papers were prepared. Presentations of strictly surgical subjects
were made at meetings of the leading surgical societies such as the American
Surgical Association, the American College of Surgeons, the Southern Surgical
Association, the American Association for Tihoracic Surgery, the American
Medical Association, the American Academy of Orthopedic Surgeons, and the
American Orthopedic Association. Not only did these papers serve as a valu-
able public relations function but tlicy contributed importantly to the surgical
literature, and most of then can be found in the national surgical journals of
that period. Addresse were given by members of the Division. Still others
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were prepared for delivery by The Surgeon General at meetings of the South-
em Medical Society. service command hospital gatherings, meetings of the
editors of State medical journals, the Council on Medical Education, the trus-
tees of the American Medical Association and the House of Delegates of that
association, and several State medical societies. The Surgeon General also
spoke at dedication ceremonies of numerous military and civilian hospitals and
memorial buildings and at presentations of a considerable number of "E"
awards to industrial plants. These addresses did much to keep a wide segment
of the population informed concerning the accomplishments of the Army in
the surgical care of the sick and wounded.

Every effort was made to maintain a close liaison with the National Re-
search Council. Members of the Division were in frequeat attendance at appro-
priate committee meetings of the Council including those of the Surgical Com-
inittee and the subcommittees on faciomaxillary injuries, blood substitutes,
orthopedic surgery, ophthalmology, burns, gas casualties, and surgical infec-
tions. Problems which confronted the Medical Department of the Army were
presented before these committees for investigation and solution, while, on the
other hand, recent developments, advance,,, and innovations which had resulted
from research activities and investigative studies of the National Research
Council were given to the Army for evaluation and for possible use. The assist-
ance which the Council rendered the Armed Forces was invaluable, and great
credit is due it for its unfailing cooperation and devoted service. Without its
help, many problems would have remained unsolved, many lives would have
been lost, and much valuable information would have been long delayed in
reaching the military forces.

It would not be feasible in this volume to give a detailed account of the
many surgical problems which were considered at the Council meetings or of
their solution or rejection. Some of the more important ones were the evalua-
tion of the use of the sulfonamides in surgical infections, the preparation and
preservation of plasma, the viability of the red blood cell, the use of serum al-
bumin, the methods of prolonging the safe use of whole blood, the design for a
suitable container for oversea shipments of whole blood, the evaluation of the
usefulness of penicillin, the proper management of burns, the development of a
toxoid for gas gangrene, foreign body locators, tantalum wire and film, and
nerve suturing. A most kindly and cooperative relationship existed between
the Council and the Surgical Consultants Division. At times, however, when
the Army rejected a Council proposal as an impractical measure or as a plan
which could not be adapted to its complex organization and varied personnel,
the atmosphere would become a bit strained. But such incidents were rare, and
the meetings of the Council committees were enjoyable and most profitable.
Numerous advances and developments in many fields of surgery were evolved
and were promulgated in Army medical practice through this valuable recipro-
cal relationship between the Army and the Council.
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REVIEW OF MANUSCRIPTS AND LITERATURE

All articles written by officers of the Medical Department were required to
be submitted to the Office of the Surgeon General for approval before publica-
tion. This was in accordance with paragraph 8, section III, Circular Letter No.
1, Office of the Surgeon General, dated 1 January 1943, with Circular Letter No.
192, Office of the Surgeon General, dated 20 November 1943, and with Army
Regulations No. 310-10, dated 27 February 1943. It was required that all ar-
ticles which dealt with surgical subjects be reviewed by the Surgical Consul-
tants Division, that their suitability for publication be determined, and that, if
approved, further clearance be obtained from the Bureau of Public Relations,
War Department. One of the time-consuming functions of the Division was
the review of all these manuscripts on surgical subjects which were submitted
by medical officers as well as those by civilian newspaper and magazine corres-
pondents reporting on the activities of the Medical Department. A conscien-
tious effort was made to review such articles and to present constructive criti-
cism to the authors. In general, the manuscripts were classified into three
groups; namely, those which were approved for publication elsewhere than in
the ldletin of the U.. Arimy Medical Department, those approved for publica-
tion in the Bulletin, and those disapproved. In the latter category, the Office
of Technical Information returned the paper to the author with a letter outlin-
ing the criticisms of the Office of the Surgeon General and the reasons for dis-
approval. The paper could be rewritten, if desired, in accordance with this
letter and resubmitted. Many such instances occurred.

These articles were reviewed according to certain criteria; that is, that the
contents did not reveal information of value to the enemy, did not break the
rules of medical ethics, did not show serious literary or scientific errors, did not
contain malicious, foolish or frivolous matter, did not purport, without the
proper authority, to represent the official attitude of the Army or the Medical
Department, and did not harmfully criticize an agency of the Government or
those of our Allies. The vast majority of these articles, if approved, were trans-
mitted directly to that journal in which the author had requested its publication.
The importance of this review function was far greater than might at first be
realized. A certain number of the papers which were prepared by medical of-
ficers were poorly written and often filled with inconsistencies. It was there-
fore of considerable importance that they be reviewed for professional content
and that appropriate recommendation be made to the authors as to the suitabilit3
of the articles for publication. Since the approval of the Surgical Consultants
Division had to be obtained before publication could be considered, most medi-
cal officers were stimulated to prepare their manuscripts more carefully. In
addition, since the authors knew that any article published had to be approved
by the Division, it was considered that its publication was tantamount to en-
dorsemnent by the Office of the Surgeon General of the therapeutic methodb de-
scribed. In view of these facts, the Division was extremely cautious in the



GENERAL SURGERY 25

selection of material for approval. It was obviously impossible to approve
papers which were in conflict with stated policies of the Office of the Surgeon
General. In a few instances, papers contained observations which in civil
practice would deserve publication but which were disapproved by the Division
because of the interpretation in terms of Medical Department policy which other
medical officers would attach to publication.

An example of such a possibility was a paper received by the Division
regarding the successful control of ether convulsions by curare. This case
report was of interest and would have been approved for publication had it
not been for the fact that curare was known to be a dangerous drug and one
about which most medical officers knew very little. Furthermore, it was not
a standard item of supply. Had the paper been published, there was little
doubt that in the light of past experience, this office would have received
numerous requisitions for this agent for use in similar related conditions. It
is obvious that the widespread use of such a drug as curare by men incompletely
informed as to its pharmacological actions would have been highly undesirable.

Papers which appeared to be particularly suitable for publication in the
Bulletin of the U.S. Amny Medical Department were so recommended, and
the author usually agreed to that procedure. In the cas" of particularly im-
portant papers for which the authors requested publication in specific journals
(such as Surgery, Gynecology and Obstetrics; Annals of Surgery; or the
Journal of the American Medical Association), no insistence was made that
such material be published in the Bulletin. However, abstracts of such articles
were frequently prepared for that publication, and in some instances an entire
article was reprinted.

The number of articles submitted for review by the Division increased
steadily each year of the war. For example, in the month of January 1942
there were 39; in January 1943, 119; and in April 1943,163. The average num-
ber of articles received each year for review was approximately 850. The
usual percentage of rejection was about 23. In addition to these articles, the
Division was called upon to review innumerable surgical textbooks and similar
publications on surgical subjects to determine their suitability for use by the
Medical Department of the Army.

EDUCATION AND TRAINING

It quickly became apparent to the Surgical Consultants Division that it
should emphasize and be concerned importantly with education and with
training. In order to accomplish these functions, it was necessary to mork
closely with the. Plans and Training Division and m ith the Army Medical
Museum in an active initiating capacity as well as in an advisory one. Not only
was the preparation of instructional aids and literature on various surgical
sul jects an important function of the Surgical Consultants Division, but in
addition it was imperative that the Division )rovide the proper media through
which such material could be diseminated effectively throughout the Army.
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Publications

At the beginning of the war, the National Research Council undertook the
task of preparing various war manuals dealing with those medical and surgical
conditioii, which were important from a military viewpoint. The Surgical
Consultants Division, with the information it had acquired from reports from
surgical consultants in the United States and abroad, from personal contacts,
and from bulletins received from theaters of operations, was in a position to
offer considerable assistance and guidance in the preparation of those manuals
dealing with surgical subjects. For example, the war manul on abdominal
injuries was largely prepared by the Surgical Consultants Division and was
revised from time to time to include new material, such as compression in-
juries occurring in individuals who were partially submerged in water in the
region of depth charge or torpedo explosions. The manual on transfusion
therapy was critically reviewed, and suggestions were made for its revision.
The Division collaborated in the preparation and critical evaluation of all
other manuals concerned with surgical subjects. In an effort to make available
to medical officers the best current surgical opinion on war injuries, copies of
the war issues of the Bulletin of the .1 merhian College of Surgeons, which con-
tained the most modern account of the management of war injuries, were
acquired, apportioned, and distributed to all general and station hospitals
both in the continental United States and abroad.

During the first year of the war, Technical Manual 8-210, Guides to
Therapy For Medical Officers, was critically reviewed, and recommendations
for changes and additions of new material were made., A new Field Manual
21-11, First Aid for Soldiers, was written by the Division during this same
period in cooperation with the Medical Consultants Division. A great deal
of time was spent in the preparation of tlhi manual. There were numerous
conferences with artists and photogralmers at Carlisle Barracks, Pa., and with
representatives of the Quartermaster Corps who had arctic experience con-
cerning equipment, suplplies, and procedures as related to first aid for the sick
and wounded in extreme cold and snow.

In the early part of 1943, the preparation of a new book, "Surgical Anat-
omy for Medical Department Personnel," was begin, since the existing one had
become difficult to obtain and was in ineed of simplification and revision. Many
hours were spent in conference with Mr. Tom Jones, the medical artist w\ ho was
engaged in editing this volume, regarding the t3 pes of illustration, methods
of presentation of material, and the material to be included. Several months
later, the volume appeared and was most enthusiastically received. In addi-
tion to the large size for libraries, a pocket-size relume was published for
medical officers. The Surgical Consultants Division took a large share of the
credit for this book. which furnished to Medical Department personnel a
compact, simple, and beautifully illustrated surgical anatomy.
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Visual Aids

A C a liaison was maintained throughout the war with Col. James E.
Ash, M(, and his staff at the Army Medical Museum in an effort to make
available various types of material for the education and training of Army
personnel. Among the results of this cooperative association and effort were
the moulage models of war wounds, which depicted so graphically the anat-
omy and the pathology of these injuries; the collections of lantern slides
depicting a wide range of surgical conditions, operations, methods of evacua-
tion, and other subjects; and a library of motion pictures portraying the many
phases of the surgical activities of the Medical Department. The collection
of lantern slides which was inaugurated by the Surgical Consultants Division
was unusually complete. This resulted from the fact that, at regular intervals,
a member of the Division reviewed the great volume of photographs which
poured into the Army Medical Museum and selected material which was suit-
able for inclusion in the collection. This collection proved invaluable as a
source of illustrations for lectures, training programs, and history.

Motion pictures were considered to afford the most effective medium for
training, orientation, and teaching. Accordingly, the Division took a special
interest in them. It was active in the selection of pertinent subjects - r por-
trayal by this means, in the collection of film from overseas and in this c, ,ntry,
in the integration of material into a complete motion picture, and finally in
the actual production of the finished product. Innumerable obstacles were
overcome in this field of endeavor, the chief of which was the difficulty in
getting the Signal Corps of the Army to process film, to splice it, and to furnish
sound tracks and titles. It was actually necessary in the beginning of the
motion picture program to have the work done in commercial studios or to
seek the aid of the U.S. Naval Photographic Science Laboratory in Washing-
ton. The hitter institution was extremely cooperative, and much credit is
due it for its prompt, willing, and excellent assistance. Various members of
the Division literally mured these motion pictures along and were solely
responsible for their production. After the value of these pictures was ap-
preciated, their production through the Signal Corps became much easier. InI
order to insure the acquisition of well-prepared motion pictures on important
clinical problems relating to military surgical conditions, it wvas considered
desirable that the Office of the Surgeon General obtain the services of an ex-
perienced clinical photographer, who could be sent to various medical installa-
tions for the pl)eparation of such films. Mr. Milton Trauber of New York
City was appointed consultant in graphic surgical technique in March 1945.
Hi-, choice was an excellent one. and under his direction many thousand feet
of film were produced in the general hospitals in the United States. Such
films dealt with varied conditions among which were the convalescent care
and rehiabilitatitn of spinal cord injurie.-, the treatment of traumatic osteonm3 e-
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litis, repair of peripheral nerve injuries, and operative procedures in the care
of penetrating wounds of the chest.

In summary, it can be said that, by its active interest and perseverance,
the Surgical Consult, nts Division was responsible for the collection, the actual
preparation, and the filing of a library of still and motion pictures which was
of immense value in the orientation, training, and education of Medical Depart-
ment personnel. The historical value of such a collection is immeasurable.

Medical Bulletin

The Surgical Consultants Division was intensely interested in the subject
of dissemination of professional information to medical officers and made
numerous attempts to provide suitable media for this purpose. This was con-
sidered an important function of the Office of the Surgeon General and essential
for the maintenance of the health of the Army. Statistical data, factual
knowledge, and various new developments about diseases, injuries, and surgical
equipment vere being obtained at frequent intervals by the Division from
numerous sources. This information was continuously being analyzed, in-
terpreted, condensed, and translated into proper military form and, because
of its vital significance, had to be disseminated promptly and regularly and
made available to every medical officer. Accordingly, the Division repeatedly
urged, during the first years of the war, the adoption of a well-integrated
program for disseminating information and the establishment of a suitable
medium for such transmission. It was proposed that this medium be distinc-
tive in content as well as in format and that it appear monthly with the period
elapsing between the preparation of the material and its publication, not to
exceed one month. Accordingly, it was first recommended in June 1943 that
the then existing Army Medical Bulletin which was published every three
months be reconstituted to answer this purpose. This and several similar
recommendations were disapproved, but finally such a program was approved,
and in October 1943 the first issue of the Bulletin of the U.S. Army Medical
Department, a monthly publication, appeared. The welcome reception the
latter publication received together with the fine comments concerning it fully
justified the efforts expended in producing it.

In order that the Bulletin might truly represent a valuable source of the
latest information on pertinent and timely problems relating to military
surgery, the Surgical Consultants Division contributed many articles for pub-
lication within its pages during the remainder of the war. It was the opinion
of the Division that succinct statements of important fundamentals of military
surgery repeatedly emplasized in the Bulletin would constitute a real and
effecdve means of maintaining a high level of surgical care throughout the
Army. This publication also afforded a medium through which medical
officers in forward echelons could be kept informed of the results which were
being obtained by the Medical Department as a whole. The Division con-
tributed 90-odd articles to the Bulletbii during the war years. A complete list
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of these would be out of place here, but it might be stated that among the
varied subjects were penicillin, aneurysms, trenchfoot, immersion foot, cyclo-
propane anesthesia, pilonidal sinus, quadriceps deficiency, wounds of the rec-
tum, blast injuries of the ears, tropical ulcers, morphine poisoning, tourniquets,
new gas casualty set, clinical significance of the Rh factor, acute infections of
the hand, and parachute surgical teams.

Directives

Other media for the dissemination of information consisted of circular
letters from the Office of the Surgeon General, War Department circulars, TB
MED's, and command letters of the Army Service Forces, These were dis-
tributed through command channels and for this reason did not necessarily
reach each medical officer. In fact, many officers stated that they did not
receive many of these directives which would have been most helpful to them.
The Surgical Consultants Division was active in contributing a great deal of
informative material for these directives throughout the war. In the earliest
days of the war, the circular letters of The Surgeon General were the most
frequently used medium. Again, it would not be feasible at this point to list
all such contributions, which were quite numerous and dealt with varied con-
ditions and situations, Approximately 20 circular letters, 15 War Depart-
ment circulars, 5 Army Service Forces letters, 10 directive letters to service
commands, and 20 TB MED's were prepared by the Division from 1942 to the
end of the war. The importance of these directives was emphasized by the
fact that one of the most urgent functions of the Surgical Consultants Division
was the definition of professional policies which governed many aspects of
surgical practice throughout the Army. The fact must be emphasized that
there was a wide variation in the professional abilities of medical officers. In
certain instances the application in the Army of certain surgical procedures,
therapeutic measures, or drugs used in civil practice had to be prohibited.
This was necessary in order to minimize undesirable results or untoward acci-
dents known to occur when all medical officers were permitted to use the par-
ticular procedures, methods, or drugs in question. The directives noted above
constituted the means by which professional policies were defined.

Reference has already been made to the effectiveness of the report, Essen-
tial Technical Medical Data, as a means of obtaining accurate information
concerning the care of the sick and wounded in theaters of operations. This
information, when received, could then be transmitted to the other theaters as
well as to installations in the Zone of Interior. It became apparent that such
data should alro be obtained in the same fashion from medical installations in
the continental United States, and memorandums requesting this were sent to
the proper authorities in the Office of the Surgei'm General. These requests
were refused. The value of such reports with sections devoted to professional
problems encountered and results achieved in Zone of Interior facilities , ould
have been of great value not only to the Office of the Surgeon General but albo
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to theater surgeons and their consultant staffs. It was difficult to provide a
clear concept of therapeutic objectives, as visualized by specialists overseas, to
medical officers in the United States. Similarly, the problems confronting
specialists in the Zone of Interior and the results achieved in cases which re-
ceived initial care overseas were unknown to medical officers in theaters of
operations. It is earnestly recommended that, in future conflicts, reports sim-
ilar to the Essential Technical Medical Data report be required from both
theaters of operations and Zone of Interior commands.

On-the-Job Specialty Training

Owing to the sLortage of surgical specialists, including anesthesiologists,
training schools wer, instituted at certain designated medical schools through-
out the country in the first year of the war. Tie courses given were for a 3-
month period. The selection of individuals to take these courses was the re-
sponsibility of the Training and Military Personnel Divisions in the Office of
the Surgeon General. The Surgical Consultants Division never endorsed these
courses and, in fact, was generally opposed to such a method of attempting to
train a surgical specialist at a medical school by lectiure and demonstrations
in so short a time. Many of these courses proved fruitless. As tle war went
on and the load of work increased in the general hospitals in the United States,
the Surgical Consultants Division suggested that medical officers with the
proper background be sent to these installations and assigned to specialist
services for on-the-job training. Since the nunber of such officers in any one
institution was small and since they could be supervised by certain of the
Army's outstanding specialists, the results were very satisfactory, and a con-
siderable number of men were trained in this way. This was especially true in
the case of neurosurgery and in anesthesia. In the latter category, there was
an unusual shortage of trained personnel, so that nurses were trained in anes-
thesia in the Zone of Interior by the above method. This did much to release
physician anesthesiologists for oversea duty. In line with this policy of on-
the-job training, the Division successfully recommended that, rather than give
refresher courses to those medical officers returning from extended tours of duty
in nonprofessional assignments or in assignments which had afforded limited
surgical practice, these officers be assigned as ward officerb or assistants in gen-
eral or large station hospitals in the Zone of Interior in their specialty. Many
officers were thus assigned and were able once more to take up an active prac-
tice in the specialty in which they had been interested.

In cooperation with the Medical Advisory Board, the Surgical Consultants
Division established a program by which it would be possible to provide
medical officers who were candidates for certification by specialty boards to
obtain credits for training and experience in the respective specialties acquired
during military service. A Medical Officers Service Record was prepared
whiich, when properly completed, would proA ide authentic data for the variou6
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committees on eligibility of the American Specialty Boards for evaluation of
the experience which had been acquired by the medical officers.

CONSULTATION
It is evident from the preceding pages that the majority of the activities

of the Surgical Consultants Division were in reality of a consultative nature.
M,-qtion has been made of the efforts to procure and disseminate surgical

rmation to medical officers, to guard against certain surgical practices
.11ch were not considered proper, to supply adequate amounts of drugs and

equipment, to train and educate Medical Department personnel, and to assign
surgical personnel in the most effective manner. However, little has been
said thus far concerning the paramount function of the Division in strictly
professional consultation as related to the surgical management of the sick
and wounded. Since the staff of the Division was never engaged in the actual
surgical care of such individuals during the war, its consultative contributions
to clinical surgery in the Army stemmed of necessity from each staff member's
own background of surgical training and experience, from his knowledge of
sound surgical principles, and from his ability to evaluate the mass of surgical
data which was being received constantly by the Division. Thus, it was
necessary for the Division staff to analyze the multitude of reports which
were received from many sources throughout the Army, to evaluate their
contents in an effort to determine those surgical conditions which were assuming
importance as the war progressed, and to make certain that such conditions
were being managed in accordance with the most effective methods. Also,
it was the responsibility of the staff to ferret out and to prohibit surgical
practices which experience had shown to be dangerous or outmoded, as well
as to recognize and make mandatory by directives those practices which had
been proved to be most satisfactory. As has been stated previously, The
Surgeon General had complete authority in the Zone of Interior, and there the
enforcement of directives was readily accomplished. The service command
consultants were invaluable in disseminating the information gained by the
Division and in enforcing those policies recommended. The visits of members
of the Division to service commands were also very effective in this regard.

Reference has been made to the role which the Division played in the
early recognition of the military potentialities of penicillin and in its prompt
evaluation and proper use. Similar reference has been made to the use of
plasma and whole blood. In addition, there were a numbei of other instances
in which the Division was alert to the clinical application of laboratory inves-
tigations, the importance of certain surgical conditions from a military view-
point, and the necessity of ad ocating measures for their proper management.
Several of these will be commented upon, but, since they have been dealt with
in detail in volumes of the history of the Medical Department, United States
Arm.v in World War II which are concerned with surgery, they will be de-
scribed very briefly here.
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Trenchfoot

Perhaps the most unsatisfactory experience of the war was that concerned
with trenchfoot.2 The entire story of this condition was a ad one particularly
in view of the fact that the condition was preventable and in view of the fact
that the Surgical Consultants Division early in 1943, as a result of the experi-
ence on Attu, directed attention to the need for anticipating its widespread
occurrence. The complete story may be obtained from a section of the 1945
fiscal year report of the Division prepared by Colonel DeBakey. Colonel
DeBakey was intensely interested in this condition from the time of the
receipt of the first reports in 1943 concerning its occurrence. He warned
against the seriousness of this disease from a military point of view and
pointed out the measures by which it could be prevented or, if already con-
tracted, how it should be treated. There was an impenetrable indifference to
his warnings and suggestions until the condition became one of major military
importance as a result of the terrific loss of manpower which it caused among
combat troops. Colonel DeBakey's account follows.

In the 1943-44 annual report of the Surgical Consultants Division, it was stated that
the high incidence of trench foot among troops in Italy during the winter of 1943-44 repre-
sented "perhaps the most unsatisfactory experience of the war." It was further stated
that "It is hoped that the measures now being instituted will prevent a recurrence of this
unsatisfactory experience." Unfortunately, this hope was not realized. During the
winter of 1944-45 in Western Europe the problem of trench foot assumed alarming propor-
tions, exceeding by far in severity the situation In Italy during the previous winter. In
fact, no military force in the field with the possible exception of Napoleon's armies in the
War of 1812 has ever experienced such a devastatingly high incidence of cold injuries.

In vtk.w of these facts it is considered of Interest and in order for this year's annual
report to rcvlo,v the role which this division played in the trench foot problem. It is
neither the purpose nor intent of this report to )oint an accusing finger at any other
branch, division, service or corps as being responsible for this tragic experience. The
main objective is to record as faithfully and as accurately as possible the activities of
tills division for the considration of any voho in the future may be interested in them.
With this purpose in mind the following remarks are presented:

Between 11 May 1943 and 11 June 1943 there were 3,829 hospital admissions on Attu,
1,200 of which were listed as disease resulting from "exposure." Due significance was
attached to this obser'ation by a number of divisions in the Office of the Surgeon General,
among which was the Surgical Consultatits Division. The immediate implications of this
experience in terms of future operations in Europe were more acaitely appreciated by those
who were informed on the experiences with cold injuries among military forces of previous
wars. On 2J July 1943 a meeting was held in the Research Coordination Branch on the
Effects of Cold, and certain principles of first aid or emergency treatment were adopted

and preventive imeasures discussed. A memorandunt prepared by the Research Coordina-
tion Branch of the Operations Serxice for The Surgeon General and concurred in by the
reliresentatives of interested divisions presented a resume of the discussions and recom-
mendations of this group. The Surgical Consultants Division began to devote considerable
attention to this problem which, although of negligible importance as far as the Arm3 's
experiences at that time viould indicate. im as appre i'ted as a condition N hici could become

2For t1w histr. of trenchfaot In World War IL ,o Nillcal levarp t rint. i 'United State- %rin3.
Cold Injury. Ground "l' o \\'a,shinglon 1' (I" , 'm lelllit Printing Office. 19 1,
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one of tremendous significance in the inevitable future large scale operations in Europe.
On 23 August 1943 this division prepared a memorandum on "Revision in accordance
with modern concepts of military publications on the subject of injuries resulting from
cold" for Brigadier General C. C. Hillman, who was Chief of the then existent Professional
Service of the OTSG. The last two paragraphs of this memorandum read as follows:

"3. No reference is made to the conditions of 'immersion foot,' 'trench foot' and 'shelter
feet' in any of the Field or Technical Manuals except FM 21-11, First Aid for Soldiers.
In view of the importance of these conditions and their disabling effects it would seem
desirable to disseminate, especially through the medium of manuals, information concern-
ing their prevention and treatment.

"4. It is, therefore, recommended that these subjects be brought to the attention of
appropriate agencies of The Surgeon General's Office for correction. This Surgery Division
is prepared to cooperate in the publication of this material."

Besides conducting a review of the literature on the subject of cold injuries, which
included the relat-d conditions of trench foot, immersion foot, frostbite, and high altitude
frostbite, this division carried on extensive correspondence with Colonel Luther Moore of
the Alaska Defense Command regarding all phases of cold injuries in that command.
Likewise the Office of the Base Surgeon, Greenland, was contacted and information ob-
tallied on the status of cold injuries as a problem In that region. Furthermore, conferences
on this subject were conducted by the National Research Council and attended by a
representative of this division.

Onl tile basis of the material which had been compiled by the Surgical Consultants
Division another memorandum dated 15 October 1943 was prepared for the Chief Pro-
fessional Service the subject of which was "Frostbite, Immersion Foot, and Related Dis-
orders." This memorandua recited tile activities of this office up to that time and

directed attention to two articles which ad been prepared for publication in the
BULLETIN OF THE U.S. ARM Y MEDIC.IL DEPARTMENT, one entitled "Immersion
Foot" and the other, "Frostbite." The first two paragraphs of this memorandum are quoted
here to reveal the statlis of the Army's experience at the early (late and tile attitude which
this division assumed in regard to the importance of training and proper equipment as
effective preventive measures:

"1. Because of the potential significance and jeopardous effect upon military olerations
in certain regions, injuries resulting from exposure to cold, such as frostbite, trench foot
and immersion foot have received serious consideration by this office. Accordingly, an
effort was made to determine the current incidence and morbidity of those hazards of
exposure to cold and to survey the present scope of tie problem as well as the recent author-
itative knowledge on the subject with the view of ascertaining the need for further study
and preparing, coordinating, and disseminating tme best information on prophylaxis and
therapeutics of these conditions.

"2. In all effort to determine the incidence and morbidity of this subject, the reports
from the various regions where military operations are conducted at very low temperatures
were reviewed and a letter was forwarded to Colonel Moore requesUiig information oil the
frequenicy and seriousness of these conditions in Alaska. A copy of this letter is inclosed.
The results of this review resealed that the incidence of these conditions is relatively low.
A report from Northwest Service Command, Essential Technical Medical Data, for August
1943, states that "Frostbite of tie extremities in a mild form has been fairly conimon; how-
ever, serious cases requiring amputation have numbered less than six for this entire period
in the whole command which at one time included 22,000 troops. The best method of
prophylaxis lms been education, discipline and use of proper equipment for cold weather.'
Another report for August 1943, from the Office of the Base Surgeon, Greenland, states "the

incidence of frostbite has been practically nil due to the excellency of clothing and instruc-
tions by the Base Surgeon to all personnel oln how to early recognize anid preent frostbite.
A very few mihl cases of imllmer.ion foot have been seen. Palliative mieaures only w\ere
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used in treatments and the total .,umber of cases were too small for any statistical evalua-
tion on methods of procedure." Another report for June 4, 1943, from Ft. Richardson,
Alaska, states that there were 43 cases of immersion foot among casualties evacuated from
Attu Island. These were all improving rapidly under a conservative treatment and re-
quired no additional measures. Another report from Hams, Alaska, on March 31, 1943,
concerning the number of casualties from frostbite incurred during a maneuver in which
535 men participated states that approximately 8% required hospitalization. More re-
cently a survey of the cases evacuated from Attu Island to Zone of Interior with immersion
foot and frostbite, only about four or five per cent required hospitalization longer than
several weeks and only a very few of these required amputations of parts of the extremities.
A great majority of these recovered completely under conservative measures and were
returned to full duty status. It will also be observed in Colonel Moore's recent letter,
13 September 1943, a copy of which is attached, that the incidence of frostbite and immer-
sion foot among personnel in Alaska has not been very high and the cases are so mild that
very few have had serious consequences. According to this review on the incidence and
morbidity of these conditions it would seem that the problem is not a serious one and that
the essential consideration is one of prevention which is really a problem of equipment and
training."

The articles on immersion foot and frostbite for the BULLETIN OF THE U.S. ARMY
MEDICAL DEPARTMENT were published in the November 1943 and December 1943 issues
of this journal which reaches every medical officer in the Corps.

During the winter months of 1943-44 trench foot made its appearance in appreciable
numbers among troops in Italy. In fact, during a period of 4 months the Fifth Army pre-
sented 1 case of trench foot for every 4 battle casualties, an exceedingly high ratio. The
tremendous military significance of this condition immediately became apparent to many
who before this time had not considered the subject a particularly grave one. Moreover,
the importance of preventive measures was quite evident when the experience among
Brtish troops fighting in the same regions was compared with that of the American troops.
There were very few cases of cold injuries among the British troops fighting in Italy at the
time when the Fifth Army suffered such heavy casualties from cold.

The trench foot problem in Italy was carefully followed by the Surgical Consultants
Division. All statistical data were studied and comparison struck with British experiences.
On 19 June 1944 the Surgical Consultants Division prepared a memorandum for the
Surgeon General in which paragraph 1 reviewed the unfortunate experiences in Italy of
the preceding winter. Paragraphs 2, 3, and 4, of this memorandum are quoted here for the
reader's consideration:

"2. It is apparent from these considerations that the trench foot problem is important.
that our recent experience has been far from satisfactory, and that steps should be taken
to prevent its repetition. The reasons for our unfortunate experience are quite apparent
and consist essentially in the inadequacy of our program of prophylaxis. Primarily, it
is due to inadequate instruction of personnel in methods of protection and the lack of
provision of suitable equipment, especially shoes and socks. It must be recog-ized, how-
ever, that even after these measures have been met they must be put into effect by unit
commanders, and personnel must apply them diligently if adequate protection is to be
achiexed. In the final analysis, this is a measure of discipline and responsibility of unit
commander,.

"3. It is. therefore, recommended that a vigorous program directed toward the
prevention of trench foot along lines which have proved to be effective be inaugurated
by this office. This should include:

"a. Time dissemination of information to troops on the hazards of exposure to uet and
cold and the careful instruction of personnel in proper methods of prevention.

"b. The provision of proper equipment and footgear for operations in wet, cold regions.
Efforts should be directed toward assuring the efficacy of this equipment.



GENERAL SURGERY 35

"c. The direction of attention to unit commanders of the importance of foot discipline
and of the diligent application of the protective measures.

"d. The dissemination of information to Medical Department personnel concerning the
most authoritative knowledge on first aid and definitive treatment.

"4. The potential significance of injuries resulting from exposure to wet and cold
such as frostbite, trench foot, and immersion foot were early realized by this office and have
been given serious consideration. In a memorandum prepared by this office dated
23 August 1943, Subject: 'Revision in accordance with modern concepts of military publi-
cations on the subject of injuries resulting from cold,' a review of the current military
publications on the subject was made and attention directed to their inadequacies. In a
subsequent memorandum prepared by this office dated 16 October 1943, Subject, 'Frostbite,
immersion foot and related conditions,' there was presented the results of a survey which
was made by this office to determine the scope of the problem as well as to obtain the most
recent authoritative knowledge on the subject, with the view of ascertaining the need for
further study and for preparing, coordinating, and disseminating the best information
on the prophylaxis and therapeusis of these conditions. The literature on the subject of
the effects of cold was reviewed and representatives of this office participated in conferences
of a special committee of the National Research Council for the purpose of evaluating the
problem, reviewing the most modern concepts of the pathologic physiology, and determin-
ing the best principles of prevention and treatment. On the basis of the review of the
literature and reports from authoritative and experienced individuals on this subject, and
on the basis of concepts formulated by this special committee of the National Research
Council, articles which incorporate the most authentic knowledge on frostbite, immersion
foot, trench foot, and related conditions, and the most rational principles of prophylaxis
and therapeusis were prepared by this office and published in the BULLETIN OF THE
U.S. ARMY MEDICAL DEPARTMENT. These articles also form the basis of revisions
which have been prepared for the various training manuals in cooperation with the
Training Division for this purpose. At the time of this survey, it was concluded in the
memorandum dated 16 October 1943, that while these conditions were not serious at the
time, they deserved serious consideration because of their potential significance. It was
also pointed out that 'the problem of adopting proper equipment for use in cold regions
and the education of personnel in protection against hazards of exposure to cold is one

that deserves greatest emphasis'."
Accordingly, The Surgeon General directed that a W.D. Circular (W.D. Circular 312

Sect. IV, dated 22 July 1944) be prepared by the training division on the basis of the
information furnished by the Surgical Consultants Division. Furthermore, a TB Med
(TB Med 81, 4 August 1944) presenting all phases of the subject was prepared by the
Surgical Consultants Division for immediate distribution to all medical officers. More-
over, an article was published in the June 1944 issue of Health which again called atten-
tion to the experience in Italy and its important implications. The concluding statement
read as follows: "A winter campaign in northwestern Europe could create a trench foot

problem of major importance if the lesson of Italy were not heeded."
It was felt that these publications would serve to impress on all military sources the

importance of the immediate need for rigorous action in the form of training soldiers and
line officers on the preventive methods to be employed if a repetition of the MTO experi-
ence was to be avoided in Europe during the coming winter.

Despite these efforts, November of 1944 saw time beginiig of another even more
extensive trench foot episode, only this time in France and Germany. On 9 December
1944 another memorandum A as prepared by this office for Time Surgeon General in which
the already alarming incidence of the condition in France wis cited. Time previous pub-
lications and correspondence of this division were once more reviewed and time recom-
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mendations to The Surgeon General made in the 19 June 1944 memorandum restated.
Paragraphs 3 and 4 of the 9 December 1944 memorandum continued as follows:

"3. In accordance with The Surgeon General's approval and direction, all of these
recommendations were carried out by this office to the extent possible within the limits
of its authority, as indicated by the following:

a. A War Department Circular (No. 312, Sec. IV, 22 July 1944) was prepared, setting
forth the essential principles of control and emphasizing the command responsibility
for their application.

b. Information to Medical Department rersonnel concerning the most authoritative
knowledge on the subject, including the most rational principles of prophylaxis and thera-
peusis was disseminated through articles published in TIE BULLETIN OF THE U.S.
ARMY MEDICAL DEPARTMENT (page 26, November 1943, and page 46, March 1944)
and a War Department Technical Bulletin (TB Med 81,4 August 1944).

c. Conferences were held with representatives of the Q.M.C. concerning provision of
suitable equipment for troops when fighting in cold, water-soaked terrain. Recoimenda-
tions were made to the Q.M.C. on the proper type of heavy woolen socks and water-proof
or water-resistant footgear.

"4. It is apparent from these considerations that this office has long recognized the
military significance of the trench foot problem. Citing the unfortunate experience with
this condition last winter, it was strongly urged in June 1944, that 'steps should be taken
to prevent its repetition.' Accordingly, all the elements essential to an adequate control
program were set forth by this office. However, the most important factor in assuring
the success of this program is enforcement of these elements and this lies within the
province of command rather than medical authority."

By the end of the winter some 45,000 soldiers had been incapacitated by trench foot.
The number of these men capable of ever resuming full combat duty was so small as to be
negligible. Thus the condition can be recorded as representing a most serious threat to
the success of ally military operation which requires men to remain in cold wet places
for extended uninterrupted periods of time unless a well coordinated llan of prevention
is enforced. Current statistical data were collected during the winter months from ETO
by means of regular recurring radiograms. The information contained in these was
carefully analysed by this division as well as others in the OTSG. Lt. Gilbert Beebe of the
Control Division deserves great credit for the energetic and superb mnanner in which
lie presented the important data each month iii the publication Health of which he is
editor.

In March 1945 an article was prepared by Lt. Beebe with the cooperation of the
Surgical Consultants Division entitled, "Cold Injury ill Future Pacific Operations." At-
tention was directed to the recorded experiences with cold injuries among the Japanese
troops during the Russo-Japanese War. The last paragraph of this article reads as
follows:

"Ii the event that large-scale operations in regions of the Northern Pacific become
necessary during the winter months, a repetition of the unfortunate experience with cold
injuries ill Europe call be prevented only by recognizing this danger and planning accord-
ingly. The prompt provision of troops with suitable winter equilment, tile energetic en-
forcenent of individual foot discipline by line officers and the development ihenever
practicable of ways of providing rest periods during which combat troops can warm
themselves, dry their footgear and other clothing, and obtain warn food or drinks, repre-
sent the necessary mneasures in any N ell-conceived plan designed to prevent thi6 disastrous
and crippling condition."

Early in April the Surgical Consultants Di ision was visited by Colonel hluncilanl
of ASP Plans and Operations for the purpose of obtaining information on the subject
to be included in a letter from General Marshall to General MacArthur. This material
was prepared by thi division and coordinated i ith other interested divisionb of the OTSG.
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During the two winters when American forces were suffering heavy casualties, from
trench foot much was written, said, and done about this condition. In fact, an uncritical
observer might readily conclude that despite all that was done a high incidence of the
condition resulted and that trench foot, after all, is not preventable. Any historian or
student of the subject who in the future may be reviewing the trench foot experiences of
American Armies during this war in order to maintain a proper perspective must con-
stantly ask himself two questions.

(1) What was the situation at the time this publication was printed or this action
taken?

(2) Was the information in this publication or this action felt by line officers and
soldiers in the field at a time when it would be effective?

Trench foot does not occur during summner months. It is a condition which occurs as a
result of prolonged uninterrupted exposure to cold and wetness. Il order for troops to
protect themselves, they must be thoroughly educated and informed on the subject before
those weather conditions are encountered. Training troops on a subject of this type after
they are engaged in intensive combat is less effective than training them during a period
prior to such action. The main concern of men engaged in combat is the preservation
of their lives. Attempts to teach men under such conditions measures for preventing
trench foot, which to them is seemingly unimportant at the moment, are not likely to
meet with any great degree of success.

Thus as the war in the Pacific progresses and our troops are ever approaching a
winter at geographic locations north of 320 latitude, the Surgical Consultants Division
cannot help but wonder what training programs are being conducted among troops in the
warm islands of the Pacific to inform timm on the great importance of cold injuries and
on tbe adequate measures for their prevention.

Anesthesia

There was a shortage of well-trained anestliesiologists throughout the
war, and as a consequence considerable effort was necessary on the part of the
Surgical Consultants Division to provide an adequate number of individuals
who were capable of administering anesthetic agents. Mention has already
been made of the schools of anesthesia which were conducted at civilian medical
centers and of the final successful attempts to solve the problem of a scarcity
of anesthesiologists by an oni-the-job training program for medical officers and
Army nurses at those Army hospitals having well-trained anesthesiologists on
their staffs. A direct consequence of the sometimes desperate shortage of
anesthesiologists was the danger to patients resulting from anesthetics given
by individuals with little experience or training. It therefore appeared imper-
ative to the Division that it evaluate, with the assistance of civilian and Army
surgical consultants, the various anesthetic agents with particular view to
safety and permit the use of only those considered the least dangerous. This
was just as important in the field of local as in that of inhalation anesthetic
agents. Based upon reports of deaths, apparently due to certain local anes-
thetic agents, it was directed that only procaine hydrochloride be used for
infiltration anesthesia, and that agents for spinal anesthesia be restricted to

procaine hydrochloride (preferable), Pontocaine (tetracaine hydrochloride),
and Metycaine (piperocaine hydrochloride). At this time, a critical appraisal

606222,-02---5
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of inhalation anesthetics was also made, and it was directed that the use of
cyclopropane be discontinued.

The two most useful anesthetic agents under military conditions proved
to be ether and Pentothal sodium (thiopental sodium). In an analysis of
7,500 cases of anesthesia, it was found that the death rate attributable to Pento-
thal sodium was six times higher than the death rate from all other anesthetic
agents combined. This was regarded as an indication of the unwise use of Pen-
tothal sodium rather than of its inadequacy for milita 'poses. The dangers
of this agent were being overlooked. Immediate effortF , -re, therefore, directed
toward better education concerning the use of Pentothal sodium by means of a
circular letter to the field and by the publication of several articles in the Bul-
letin of the U.S. Army Medical Department. The conditions in military surgery
in which Pentothal sodium had proved unusually valuable were emphasized, and
those in which the drug should be either avoided or used with great caution were
stressed. Attention was directed also to the importance of atropine in pre-
operative medication and to the administration of oxygen whenever feasible.

In matters concerned with anesthesia, Dr. Joseph Kreiselman of Wash-
ington, D.C., civilian consultant in anesthesia to The Surgeon General, and
Maj. Lloyd H. Mousel, MC, Chief Anesthetist, Walter Reed General Hospital,
were of inestimable value to the Medical Department. These two individuals
worked in close cooperation and with their backgrounds in anesthesia and
pharmacology provided excellent advice and consultation on many problems
of anesthesia. They advised personnel on supplies and recommended the
safest anesthetic policies and the most effective methods of resuscitation for
adoption by the Army.

Traumatic Shock

Shock was obviously destined to play a large part in the mortality re-
sulting from war wounds, and the proper management of this condition im-
mediately presented itself as one of the most important problems of military
surgery. The development of blood plasma was undoubtedly a great con-
tribution to the treatment of shock, and by its use untold numbers of lives
were saved. Unfortunately, the early enthusiasm that accompanied this de-
velopment was so forceful that it clouded sound clinical judgment and led to
the misconception, which persisted far too long, that plasma could be used as
an effective substitute for whole blood in the management of shock. This
misconception became so firmly entrenched in the minds of both administrative
and professional personnel that it definitelx handicapped the organization
and development of more effective measures for the control of shock.

The British had discovered the fallacy in this thinking by the time the
United States had entered the war, but, in spite of their experience, the U.S.
Army was painfully slow in recognizing its error. As a matter of fact, the
Surgical Consultants Division shared in this loose thinking for many months.
It was due in large part to the reports from the surgical consultant in
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NATOUSA that the Division was made to recognize its errors and to take
steps to correct them. Reports from this source, based on increased experience
and clinical and laboratory investigations, pointed out clearly that plasma
could not be used as a substitute for whole blood and that whole blood was
the agent of choice in the ultimate resuscitation of the majority of battle
casualties. It became apparent that whole blood was the only therapeutic
agent that could prepare seriously wounded patients to withstand the major
surgery which was essential for saving life and limb. The transfusion of
whole blood was more effective because not only did it restore blood volume
as plasma did, but it also replenished the oxygen-carrying capacity of the
blood by supplying red cells which plasma did not do. Plasma, however, was
invaluable, for it could be used in emergencies or in the far-forward areas where
it was not feasible to supply whole blood and it could tide a shocked patient
over the critical period required for evacuation to some installation where
whole blood was available. It became increasingly evident that both plasma
and whole blood were extremely valuable in the management of shock but that
both had their individual and specific purposes and, to be effectual, must be
used accordingly.

Early in 1943, the problem of supplying whole blood to theaters of opera-
tions was discussed on several occasions with other individuals in the Office
of the Surgeon General, and, though such a need was recognized in a vague sort
of a way, it was not considered to be of great importance. Furthermore, the
consensus was that it was impracticable to make whole blood available farther
forward than the general hospital. In an effort to assist the theaters in supply-
ing their own whole blood transfusions, equipment was made available to them
and Circular Letter No. 108, Office of the Surgeon General, Transfusion of
Whole Blood in the Theaters of Operation, outlining the techniques to be fol-
lowed, was distributed on 27 May 1943. The surgical consultants in the North
African and European theaters continued to stress the need for whole blood and
emphasized the facts that casualties who had bled severely were poor surgical
risks even though plasma had been administered in large quantities and that
whole blood had to be givc, to them before they could be operated upon safely.

As a result of these urgent requests, the Surgical Consultants Division
suggested strongly that transfusion sets, which had been developed at the Army

Medical Center, Washington, D.C., be made available to the theaters imme-
diately. These sets were expandable, were conveniently packaged, were easily
usable and contained all the materials necessary for drawing and administering
blood. In addition, refrigerators for the storing of blood in the field had been

devised, and their procurement and issue were also recommended. This plan,
which had been worked out down to the smallest detail, was rejected as being
impractical and unnecessary. Finally, in May 1944, after several additional
attempts, this plan was approved. The equipment was standardized and made
available to the theaters.
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During the many months which elapsed between the time that the need
for whole blood became evident and the time at which the cited sets were made
available, the Surgical Consultants Divi.Aon had been interesting itself in the
possibility of supplying whole blood directly to oversea installations from the
Red Cross bleeding centers in the United States. After considerable experi-
mentation and numerous conferences, the equipment necessary to such an effort
was devised and perfected. Also, a plan was worked out with the Red Cross
bleeding centers and with the Air Transport Command by which whole blood
could be thus supplied. Consequently, when it became evident in mid-August
1944 that the European theater blood bank could no longer furnish sufficient
amounts of whole blood, this plan, previously prepared, was approved by The
Surgeon General and the first shipment of whole blood overseas was dispatched
on 21 August 1944. Shipments were continued to the European theater until
10 May 1945, when further supplies were not needed. The shipments were then
diverted to the Pacific theaters in conjunction with the Navy-operated whole
blood program on the West coast. These were continued throughout the re-
mainder of the war.

Another feature of shock which became apparent as experience increased
was that concerned with certain of its lethal sequelae. During peacetime,
shock is observed relatively infrequently, and experience with the condition
never approaches the massive scale that occurs in war. The lethal sequelae
are, therefore, less evident and tend to be less impressive. A number of battle
casualties suffering from severe shock were found to die with manifestations
of anuria or reduced urinary output. These lethal sequelae of shock were
considered to result from asphyxia of organs or tissues during the prolonged
period when the flow of blood was reduced in volume. Irreparable damage
was demonstrated in the tissues of the brain, kidney, and, possibly, the liver of
patients with delayed death resulting from shock. The Surgical Consultants
Division was extremely interested in instituting field studies and in stimulating
other studies in the United States concerned with the solution of this baffling
problem. Considerable light was shed on the physiology involved in this com-
plicated condition, although the problem was never solved in its entirety.'

War Wounds

Before their entry into the Medical Corps, the majority of military sur-
geons had had little experience with, and only a slight knowledge of, the
management of the type of wounds which they were to encounter in the care
of battle casualties. Hence, it was essential that they be informed of sound
and proved methods of wound management and that these methods be em-

phasized repeatedly until they became thoroughly established. Two additional
factors contributed to the need for education along these lines and for the
strict enforcement of established rules and regulations.

Medical Department. United States Arm,%. Surgery In World War II. The Phiblolog c Effects of
Wounds. Washington, U.S Go~ernment Printing Oice, 1952.
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The first of these was the great variation in the training, experience, and
ability of the medical officers who were engaged in military surgery. The
second was the influence of Trueta's treatise which was concerned with the
management of war wounds in the Spanish civil war. This work appeared
shortly before World War II and created considerable interest. It was widely
discussed by surgeons, and the techniques of debridement, immobilization by
closed plaster casts, and wound packing with petrolatum-impregnated gauze
had made a definite impression on them. Some surgeons in this country went
a step further and, in certain extensive wounds seen in civilian life, practiced
wide wound excision and primary closure. Many techniques of debridement
appeared, and these varied from extensive excision of wounds to minimal re-
moval of tags of devitalized or soiled tissue. Following these procedures, some
surgeons closed the wound tightly by primary suture, while others left it open
and either filled it loosely with gauze or packed it tightly.

Thus, it was evident that strong measures would have to be taken in the
Army to insure the proper application of those principles of wound manage-
ment which the surgical consultants, both in the field and in the Office of the
Surgeon General, considered to be most suitable. It was necessary not only
to lay down these principles but also to enforce their application. These pur-
poses were accomplished by means of directives, communications, published
articles, and addresses, but most importantly by the efforts of the surgical con-
sultants throughout the Army. These principles of care of wounds are dis-
cussed in detail in many places ii the other volumes of this history which are
devoted to surgery. Their delineation, dissemination to medical officers
throughout the Army, and their enforcement constituted a major contribution
to the low mortality which occurred among the wounded and to the low inci-
dence of serious infection, particularly of gas gangrene. It was the considered
opinion of the surgical consultants that nothing could take the place of proper
and adequate wound care in military surgery. Proper care was fundamental
in the management of the wounded, and other measures such as transfusions of
plasma or whole blood and the use of antibiotics and chemotherapeutic agents,
effective as they were, were considered to be merely adjuvants.

Peripheral vascular injuries.-The Surgical Consultants Division re-
peatedly emphasized the frequency of peripheral vascular injuries, especially
those involving major vessels, as an accompaniment of wounds of the extrem-
ity. The types of vascular injury and resulting sequelae were pointed out,
and proper methods of dealing with each were described. These injuries oc-
curred much more frequently than was commonly realized. This was indicated
by the fact that vascular injuries were the cause for amputation of an ex-
tremity in approximately 20 percent of the cases in an extensive series which
was analyzed uy the Division in 1943 and 1944. Another indication of this
fact was the increasing number of traumatic aneurysims which were operated
upon at the vascular centers in the Zone of Interior. In connection with vas-
cular injuries, the Division wab active ii, calling attention to the importance
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of vasospasin as a factor upon which the life of a limb may depend, particularly
if the viability of the tissues had been impaired by traumatisin. It also de-
scribed methods for the detection of this condition and for its proper treatment.

Regional wounds.-As the war progressed and wider experience was had,
newer methods were developed for the management of regional wounds. These
were subjected to a critical evaluation based on the data received by the Di-
vision. Certain ones were considered to be of such value that they were de-
scribed for the benefit of all medical officers and in many instances were made
the subject of directives. Among them were such subjects as the treatment of
injuries to peripheral nerves; the management of cranial-cerebral wounds;
proper timing of operations upon spinal cord injuries; the management of
wounds of the chest with special emphasis on the complications of hemothorax,
tension pueumothorax, open pneumothorax, retained foreign bodies, and
empyema; the treatment of combined wounds of the chest and abdomen; and
the care of penetrating wounds of the abdomen with special reference to those
:nvolving the colon or rectum.

Chemotherapeutic agents.-All war wounds were considered to be con-
taminated, although the degree of infection varied from minimal surface in-
volvement to invasive infection with regional or generalized extension. Men-
tion has been made of the importance of the application of sound surgical
principles in the prevention and trtatment of infections. The story of the
sulfonamides as a means of controlling infection in war wounds is all interesting
one. Early in the war, these chemotherapeutic agents were widely heralded
as "wonder drugs" and in the minds of many surgeons they were panaceas
in the management of surgical infections. Much of this enthusiasm resulted
from the glowing accounts of their use at Pearl Harbor, where they were
credited with performing miracles in the prevention of infection and in its
cure. The drugs were used both locally in the wounds and systemically. By
the time the Surgical Consultants Division was authorized and organized, the
Army had already purchased huge supplies of these drugs and had provided
that each soldier carry a supply for local use in the powdered form and for
systemic use in tablets. As soon after wounding as possible, the soldier was to
sprinkle his wounds with the powder and to ingest the pills. The press was
full of items indicating that this regime would afford remarkable protection
to our fighting men and that many lives would thus be saved.

In the sobering light of critical studies and observations, however, this
overenthusiastic concept regarding the value of these drugs began to be greatly
modified. Grave doubt was cast on their beneficial effects when applied lo-
cally, and limitations were found in their systemic use. Surgeons in our Army
and in that of the British began to veer sharply away from the introduction
of the drugs in wounds and commenced relying more and more on their sys-
temic effects. The range of organisms affected by these drugs -'as found to be
restricted, and, from a military view point, the most important organisms af-
fected were the streptococcub and the gonococcus. In spite of this, the drugs
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contributed greatly to the control of infections when used systemically and
were highly regarded. If the antibiotics had not been discovered, the extensive
use of the sulfonamides undoubtedly would have been continued throughout
the war. They were thus utilized until the supplies of penicillin became ade-
quate. The local application of these agents, a practice which was once wide-
spread in the clean as well as the contaminated wound and which was a definite
threat to the careful aseptic technique, fell into complete disrepute.

The Surgical Consultants Division played no part in contributing to the
original misconception of the remarkable curative properties of the sulfona-
mides or for their distribution throughout the Army. When all this was taking
place, the Division was not yet in existence. By the time the Division was
functioning, doubt was already being cast on the propriety of the use of the
drugs locally. Its role was to follow closely the clinical and experimental in-
vestigations, largely through the committees of the National Research Council,
and to ascertain the limitations of these chemotherapeutic agents. As soon as
these were defined, the Division was quick to take directive steps designed to
insure the proper use of these agents in the Army.

The contributions of the Division to the penicillin program have already
been enumerated. Streptomycin was discovered during the later phases of the
war but was used almost entirely on an experimental basis until sometime after
the war was over. A number of other agents for the control of infections
were suggested to the Army from time to time during the war, and at times
considerable pressure was exerted for their adoption and use. One of the
important functions of the Division was to survey these suggested drugs
critically, to evaluate them, and to recommend or discard them accordingly.

Gas gangrene.-Gas gangrene was recognized as one of the most serious
infections which might occur as a result of war wounds. The mortality and
morbidity from this infection at the outbreak of the war was therefore of the
gravest importance. The sulfonamides did not prove to be effective in either
the prevention or the cure of this condition, nor did penicillin, although for
a time it appeared possible that penicillin had some effect in prevention due
to its widespread effect on the accompanying pyogenic organisms. The most
important factor in the prevention of gas gangrene was the proper surgical
management of wounds in the early stages. This fact has been dealt with in
previous paragraphs. The Division was much interested in the possibility
of the successful production of a toxoid for the control of this infection and
made strenuous efforts to arouse interest in this field. No such toxoid was
developed during the war, but the efforts made at that time served as a stimulus
for the continuation of investigation in this direction during the postwar
period.

Pilonidal sinus.-While, strictly speaking, it may not, be considered in
the category of war wounds, the management of pilonidal sims developed into
one of the real problems of military burgery, particularly in Zone of Interior
hospitals. Due to a lack of a uniform policy in the burgical care of this con-
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dition, hundreds of thousands of man-hours were wasted in the first years of
the war. There was a surprisingly large number of these cases among military
personnel. Some cases showed no evidence of infection and were symptomless,
but many more became infected, probably as a result of repeated trauma during
the training period. The wards of Army hospitals contained many hundreds
of these patients, and the majority had been hospitalized for weeks or months.
The necessity for better defined methcls of treatment for this seemingly minor
surgical condition was completely overlooked and was appreciated only when
manpower became scarcer and enough time had elapsed to indicate that man-
days were being lost as a result of it.

In September 1943, a directive was issued by the Office of the Surgeon
General indicating the type of operation which should be utilized. This was
done because it was recognized at that time that many different types of opera-
tion were being performed, ranging from complete excision and primary
closure to incision and drainage and packing with petrolatum-impregnated
gauze. By September 1944, it became evident that even with these recom-
mended operations the existing methods of management of pilonidal sinus
were productive of extremely poor results. In support of this conclusion were
the results of statistical studies, made in Army hospitals, of the end results of
operative procedures. These indicated a loss of some 435,000 man-hours per
year. On the basis of these findings, the therapeutic policies relating to this
condition were revised extensively and expressed in War Department Technical
Bulletin (TB MED) 89, Pilonidal Cyst and Sinus, dated 2 September 1944.
This, in brief, directed that patients with uninfected pilonidal sinus were not
to be operated upon and that those having infected sinuses were to be treated
by simple incision and drainage. No excisions were permitted. Although
this policy did not permit a permanent cure, it did allow a much more rapid
return to duty and was preferable by far from a military viewpoint. Under
the new regime the hospital stay was rarely more than 2 weeks, whereas under
the older one many patients spent many weeks or even months in the hospital.
It was true that repeated hospitalization was more frequent under the new
regime, but, even so, many man-hours were saved. In retrospect, the importance
of this relatively minor surgical condition should have been appreciated much
earlier.

Thermal burns.--Thermal burns constituted a relatively small percentage
of all battle casualties but were not without importance in military surgery.
Accidental burns were more frequent among soldiers than among civilians of
the same age group for the reason that the former necessarily handled gasoline
and oil, grenades, and other types of ammunition. Airplane crashes, both in
and out of combat, contributed to the incidence. The serious nature of exten-
sive burns and the prolonged reconstructive surgery required in many cases
f'irthe,' contributed to the importance of this problem. In 1943, for example,
25,609 patients were admitted to Army hospitals for the treatment of burns.
Only 751 of these were received in combat. and 203 of the latter group occurred
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as a result of airplane crashes. During the early part of the war, the tannic
acid method of treating burns was the most commonly accepted. In January
1943, the Surgical Consultants Division, by The Surgeon General's Circular
Letter No. 15, Treatment of Burns, recommended the pressure dressing tech-
nique as the most physiological procedure yet devised for the management of
burn cases. Tannic acid was still permitted to be used in cases of burns except
those of the face and hands. In September 1943, the tannic acid method was
abandoned and prohibited by Circular Letter No. 161, Office of the Surgeon
General. The pressure dressing technique, employing either boric acid or
petrolatum-impregnated gauze, thus became the only method which was en-
dorsed by the Office of the Surgeon General. In March 1945, the Division
prepared TB MED 151 dealing with the surgical management of burns. This
technical bulletin presented the accepted method of the systemic management
of burns, plus an account describing the proper technique for applying an
adequate pressure dressing. The Army's extensive experience with this method
permitted the conclusion that it was highly effective in that it minimized plasma
loss, prevented infection, minimized skin loss, prevented scarring, and saved
lives.

Hospitalization

The policy of tranferring certain types of more difficult surgical cases from
station hospitals to general hospitals was made during the first few months
of the war, and it never ceased to be a cause of contention and irritation
to surgeons assigned to station hospitals. Likewise, it created a situation
which continually required firmness, combined with tact, on the part of the
service command consultants, one of whose numerous duties was to enforce
the policy. Many surgeons in station hospitals considered themselves entirely
competent to operate upon patients who were being transferred, and in some
cases this was true. On the other hand, there were many other surgeons in
station hospitals who were not considered capable, on the basis of their train-
ing and experience, of giving acceptable surgical care to the more difficult
cases. In the best interest of the greatest number of patients, the policy was
required. At the beginning of the war, when there were quite a iniber of
well-trained surgeons in station hospitals, comlaints were more frequent
and resistance stronger than later on, when many of these men were sent over-
seas. The Surgical Consultants Division was responsible for instituting the
policy and for the decisions as to which cases were to be treated only in general
hospitals. The Division was assiduous in carrying out the policy both through
its own staff when on inspection trips and through the surgical consultants
in the service commands. The policy was sound and was another evidence
that The Surgeon General was making every effort to insure the best surgical
care to Army patients.

This policy was further extended to inake certain general hospitals into
centers for the treatment of highly specialized cases. Specialized centers

60642221 -62- --- 6
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were established at first because of the fact that the hospitals thus designated
had unusually well qualified specialists on their staffs and in many cases
contained highly specialized and scarce equipment. In the beginning, there
were very few of these centers and they were for the benefit of patients in
general and station hospitals in this country. When the casualties from over-
seas began to be sent back to the United States in appreciable numbers, it began
to be apparent that there was not going to be a sufficient number of specialists
in many categories to care for them if they were sent indiscriminately to several
general hospitals having only one or two such specialists. The Division, quickly
realizing this fact, recommended that the centers be established in additional
categories and that they be staffed with specialists drawn from as many Zone
of Interior hospitals its necessary. Patients from overseas and from the Zone
of Interior requiring special surgical care were all to be concentrated in these
centers.

The plan was approved and put into operation. It was most successful
for it permitted the greatest utilization of scarce categories of surgeons, and
it made possible extremely productive investigative approaches to many im-
portant military problems such as those concerned with peripheral nerve in-
juries, deafness, vascular injuries, blindness, and amputations. The procedure
also permitted the concentration of expensive, highly specialized, and scarce
equipment into a few hospitals. With their specially selected staffs and their
superb equipment, these centers made an outstanding contribution both to the
care of )atients with conditions requiring special management and to investi-
gations in various special fields. The growth of these centers and their im-
portance is illustrated in tables 1 and 2.

It is important to keep in mind when examining table 1 that in certain

instances the beds allocated to the various specialties in hospitals previously
designated as centers were nmnnerically increased. Thus, the expanded activities
in these special fields of surgery cannot be fully appreciated in terms solely
of numbers of centers. Accordingly, the information on the total number

TABLE 1.-General hospitals designated as specialized centers, December 19,;3 and August 19.p

SI)ecialition December 1943 August 1914

Number Number
Neurosurgery-.------------- -13 19
Vascular-- 1 3
Thoracic ------ - 5 5
Am putations ... .. ... . ...... . ..- 4 6
Blind------- -..... 1 2
Deaf. - 2 3
Plastic and ophthalologic 4 8
Deep X-ray therapy . 9
Radium therapy - 2 1 3
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TABLS 2.-Authorized patient capacity for surgical specialties, June 1944 and June 1945

Surgical specialty June 1944 Juno 1945

Neurosurgery ------------------------------------- 3, 044 18, 655
Thoracic surgery ------------------------------------- 630 2, 675
Plastic ---------------------------------------------- 868 6,849
Ophthalmologic -------------------------------------- 536 2, 325
Blind ---------------------------------------------- 50 425
Amputations --------------------------------------- 1, 470 7, 725
Deaf ----------------------------------------------- 727 1,120
Deep X-ray therapy ---------------------------------- 326 400
Radium therapy ------------------------------------ 30 30
Vascular ------------------------------------------- 334 1, 481

of Zone of Interior beds devoted as of June 1944 and June 1945 to each of
the specialties listed in table 1 is furnished in table 2 for comparison.

The creation of these specialized centers represented an effective solution
to the problem of care of particularly complex cases or ones requiring special-
ized care or study. The care of such cases was greatly improved by this
measure, and it represented a truly progressive innovation in the Medical
Department's program which fostered specialized care by specialists.

SUMMARY

The Surgical Consultants Division began as a branch of a subdivision in
the Office of the Surgeon General and emerged as an independent division
directly advisory to The Surgeon General. Throughout the war, its many
and varied functions were directed along the following two primary lines:
(1) To determine the most appropriate surgical methods of caring for the
sick and wounded and to see that therapy thus standardized was carried out
uniformly, effectively, and thoroughly; and (2) to initiate and participate
in administrative and logistic actions which would bring together the patient
and the proper surgeon at the right time and in facilities adequately equipped
and supplied to accomplish the task at hand.

A worldwide system of surgical consultants was established to realize
these goals. Consultants in general surgery were on the staffs of each service
comnmand headquarters, with an additional consultant in orthopedic surgery
where the caseload warranted his presence. Each theater of operations had
its surgical consultants at the theater headquarters, and many had consultants
in subordinate commands as well. There was a consultant in surgery in the
medical section of the headquarters of each field army engaged in operations
against the enemy. Additionally, eminent surgeons in the United States were
appointed as civilian consultants, particularly in the various specialized fields
of regional surgery where their knowledge and experience were indispensable.
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Relationships between consultants in the Office of the Surgeon General and
others in the Zone of Interior were close and direct, but, regrettably, relation-
ships with consultants overseas were more indirect and distant.

The surgical consultants in the Office of the Surgeon General worked
with and through many agencies and offices-military, governmental, and
civilian. Of the nonmilitary organizations, there was an especially harmonious
association with the Division of Medical Sciences, National Research Council,
in the attempt to solve the many perplexing surgical problems of the war.

The remarkable surgical achievements of the war resulted in great measure
from the establishment of this effective system of surgical consultants and
the efforts of the men within this system.



CHAPTER II

Orthopedic Surgery

Leonard T. Peterson, M.D.

ASSIGNMENT AND ORGANIZATION

Orthopedic Branch, Surgical Division.-Col. Leonard T. Peterson, MC,
(fig. 4) was assigned as an orthopedic surgeon to the Surgical Division, Pro-
fessional Service, Office of the Surgeon General, in September 1943. Upon
reporting, he was given a friendly reception but no orientation or specific
assignment of duties-probably because his was a newly created position.
Almost immediately, a field trip was made with a group from the Office of
the Quartermaster General to study the problem ot rebuilt shoes. This trip
proved to be very educational and a good introduction to the many duties
which were to follow. Shortly thereafter, in December 1943, the Orthopedic
Branch was officially established as a part of the Surgical Division. Colonel
Peterson became chief of the Branch on 8 December 1943 and continued in
this assignment and as consultant in orthopedic surgery to The Surgeon Gen-
eral until near the end of hostilities in 1945.

Physical Therapy Branch.-Physical therapy activities in the Office of
the Surgeon General were made a responsibility of the Orthopedic Branch
in December 1943 upon formal establishment of that branch. The chief of
physical therapy, Maj. Emma E. Vogel, had extensive professional and admin-
istrative experience in this field and provided immediate supervision and
direction of personnel and training activities concerned therewith. The ortho-
pedic consultant assisted in matters of policy, directives, and publications.
On all visits to hospitals, the orthopedic consultant inspected physical therapy
activities and facilities. In February 1945, physical therapy activities in
the Office of the Surgeon General were removed as a function of the Orthopedic
Branch and made a separate Physical Therapy Branch under the Rehabilita-
tion Division, Office of the Surgeon General.

With reference to physical therapy treatment of orthopedic patients, it
was always recommended that the type and limitation of various treatments
be determined by the surgeon responsible for the treatment of any particular

1 This chapte,, which covers the experiences and observations of the orthopedic consultant ill the
Office of the Surgeon General, was written 10 years after the termination of World War II. The writing
was based upon personal records, official reports. and a vivid recollection of many of the events of
that period. Perhaps it was better that such events be recorded after a lapse of time. ulen the
important Issue. uere more llkel3 to receive emphasis and the less important problems see med trivial
by comparlson.

49



50 ACTIVITIES OF SURGICAL CONSULTANTS

FIGURE 4.---Col. Leonard IV. Petersoni, NMC, Chief,
Orthopedic Branch, Surgical Division, Professional
S~ervice, Office of the Surgeon General, and Consultant
in Orthopedic Surgery to The Surgeon General.

individual. Obviously, close liaison was necessary between iliysicai therapists
and the warid surgeon responsible for the definitive care and disposition of a
p)atijent.

FUNCTIONS AND DUTIES

Personnel

Orthopedic surgeons.-Aii intimate knowledge was required of the quali-
fications, classification, and assignment of all orthopedic surgeons inl the Zonie
of Interior. The orthopedlic consultant recommended the initial assignnmient
of orthopedic surgeons newly entering time service and, as niecessary, recoinl-
mended the t ransfer of key p~ersonnmel. Tim reconmnendations were imniple-
mnted through the Military Personnel ])ivision. By reviewing the monthly
rosters of general hospitals, rep~lacemnent pools, and units leaving thme United
States for oversea dluty, it was possible to keep) informed as to the assignumment
of all ortliopedlic surgeoils, whio were classified A, B, or C according to their
dJegree, of 41kill :111d t rainimug. Almost without exception. it was found that
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medical officers with orthopedic training were properly assigned. There were,
however, a few instances of trained surgeons serving in administrative posi-
tions overseas, and one certified orthopedist was assigned to selective service
duties in his home State. Every recommendation or complaint on the place-
ment of orthopedic personnel was promptly investigated and corrected.

Enlisted orthopedic personnel.-Because of the shortage of trained en-
listed personnel for brace and prosthetic shops, a survey was made of all quali-
fied men in the Army, and their assignments were carefully scrutinized.

Civilian consultants.-A number of civilian consultants were utilized in
the nine service commands, and their initial appointment and travel orders
were executed in the Office of the Surgeon General. A few specially qualified
amputees were designated as consultants for the purpose of visiting amputa-
tion centers and instructing new amputees. These included Mr. Charles Mc-
Gonegal, Mr. Donald Kerr, Mr. Harold Carlson, and Mr. Walter Bura.

Disposition Procedures

Disposition from general hospitals.--Policies on the disposition and
transfer of patients from and between hospitals in the Zone of Interior were
established by The Surgeon General. The early discharge of patients to duty
or placing them on leaves and furloughs meant a saving in hospital beds and
hospital construction. Accordingly, one of the duties of the consultant in the
Office of the Surgeon General was to uncover delays in disposition procedures
and to expedite the discharge of patients. At the onset of the war, it was the
practice to transfer patients no longer fit for military duty to the Veterans'
Administration for treatment and discharge. It rapidly became evident,
however, that the Veterans' Administration lacked the facilities and personnel
to handle the large number of disabled. Furthermore, patientz objected strenu-
ously to discharge from the Army until they had reached maximum improve-
ment. They felt that they received better care in the military hospital, and,
in some instances, their incomes decreased upon separation from the service.
This led to a change in procedures late in 1943 which called for the keeping
of patients under military control until they reached maximum improvement.
This plan necessitated extremely long hospitalization in many orthopedic cases.
Delay in the disposition of patients was a common deficiency. The problem was
not peculiar to the war period, for it has been observed in military and ci-
vilian hospitals before and since that time. Delays in disposition assume
greater importance in times of emergency, hoi ever, and all personnel must be
alert to the importance of keeping hospital time, per patient, down to a
minimum.

Interhospital transfers.-Another frequent observation was the unnec-
essary transfer of patients from station to general hospitals. In the wards
of general hospitals, mnany patients were Seen who did not require general
hospital care-patienh, who should have been returned to duty fromn the sta-



52 ACTIVITIES OF SURGICAL CONSULTANTS

tion hospital. Additionally, convalescent hospitals were established to care
for patients who did not need general hospital care and yet were not ready
for discharge. But, with the increasing demand for hospital beds, many
patients were sent to these convalescent hospitals only to be readmitted to a
general hospital at a later date for additional definitive treatment. Qualified
personnel were therefore required in convalescent hospitals properly to evaluate
these cases before a decision was made as to their disposition-duty, discharge
from the service, or readmittance to a general hospital. In many instances,
time was lost in the disposition of patients when those who could have com-
pleted their definitive treatment at a general hospital and could have been
discharged directly from the general hospital were needlessly transferred to
convalescent hospitals.

Communications

Preparation of policy directives.-Professional policies were largely de-
termined at the hospital level in the Zone of Interior. In a few instances,
directives on orthopedic policies and practices were published by The Surgeon
General. One directive prepared by the consultant in orthopedic surgery for
publication by The Surgeon General applied to the open treatment of com-
pound fractures. Another applied to the principle of open amputation where
amputation was required for infection or severe mutilating injury. The de-
velopment of sulfonamides just before the war had led surgeons in civilian life
to treat open fractures and emergency amputations by wound closure. The
application of the same principles in war surgery, however, had led to disas-
trous results. Thus, it was necessary to promulgate these instructions direct-
ing that compound fractures and emergency amputations not be subjected to
wound closure.

Preparation of War Department Technical Bulletins (TB MED's).-
TB MED's were prepared from time to time as necessary in the Office of the
Surgeon General. These bulletins were informative and advisory in nature.
The consultant in orthopedic surgery prepared TB MED's on knee surgery,
materials for open reduction, and the care of amputation stumps.

Editorial review and professional assistance.-All professional papers
submitted for publicatior which pertained to orthopedic subjects were reviewed
by the orthopedic consultant. Assistance was given authors in preparing
papers for submission to publishers. Disposition and retirement proceedings
reviewed by the physical evaluation review board in the Office of the Surgeon

General were often referred to the orthopedic consultant for opinion.
Correspondence for The Surgeon GeneraL-Of the many letters re-

ceived by The Surgeon General, those pertaining to orthopedic problems were
referred to the orthopedic consultant for review and reply. It was necessary
to answer all these letters in a specific and courteous manner. Occasionally,
very long and involved letters were received from obvious cranks. Such let-
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ters were disposed of in as simple a manner as possible in order to avoid
involvement in an endless and useless correspondence.

Field Trips

Approximately one-third of the patients in general hospitals in the Zone
of Interior were charges of the orthopedic service. In many instances, the
orthopedic census in a hospital exceeded 1,200 patients. Thus, nearly one-
third of Colonel Peterson's time was spent on field trips visiting general and
regional hospitals. Visits were made one or more times to all but 5 of the 65
general hospitals which were eventually established for the hospitalization of
the U.S. Army. It was often apparent that the hospitals were burdened by
the number of visiting consultants and inspectors in administrative and pro-
fessional roles from various echelons. As a visitor from the Office of the Sur-
geon General, the author was always received with a spirit of courtesy and
cooperation. A few unpleasant experiences were encountered and these were
probably due as much to the overzealousness of the consultant as to local con-
ditions. As a rule, the commanding officer and his staff of an installation being
visited made it possible for the visiting consultant to complete his mission in a
pleasant and expeditious manner.

These hospital visits of 1 to 3 days' duration were made to inspect the
orthopedic service, to review the professional work, and to determine the need
for personnel and equipment. Ward rounds were made, and each patient was
briefly examined with a review of his X-ray file. Details of previous treat-
ment and proposed treatment and disposition of individual patients were made
a, matter of concern. General principles of treatment and policies pertaining
to the military-medical situation were frequently discussed.

It was interesting to m. )te the patient's response and his appreciation of the
individual attention which the visiting consultant might show in his case. All
the patients on the ward were obviously attentive and interested in any com-
ment which might be overheard. It would, no doubt, have been interesting to
have heard the comments the patients made subsequently in their discussion of
the consultant's visit, but unfortunately-or fortunately-these are not a
matter of record. Great care was necessary during such a brief visit to insure
that comments and impressions did not reflect unfavorably on previous treat-
ment of the patient. Every effort was made to reserve questionable details
for private conference where any errors or omissions could be reviewed in
detail.

Upon the orthopedic consultant's return, brief reports on the hospital
visits were made to The Surgeon General and forwarded through channels to
the hospital. In five instances, it was recommended that the chief of the ortho-
pedic section in a general hospital be replaced. Although several objections
were raised to this change in personnel, the replacements were approved to the
ultimate satisfaction of the commanding officers involved.
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Supplies and Equipment

Scope of duties in connection with supplies and equipment.--Among
the important duties of the orthopedic consultant in the Office of the Surgeon
General were those concerned with supplies and equipment. For example, it
was necessary to catalog and standardize the entire list of equipment and
material necessary for orthopedic braceshops. In cooperation with the supply
division, this was accomplished, and a satisfactory system of supply for these
shops was established. Artificial limbshops presented a special problem with
the growing demand for prostheses and for research and improvement in pros-
theses. Seemingly minor items such as hinge joints and rubber bumpers proved
to be very important in the function and durability of an artificial limb. Sur-
gical instruments, fracture tables, plaster bandages, and numerous other items
required constant, almost daily liaison with the supply division. Writing spec-
ifications and planning procurement of items related to orthopedic surgery
was a never-ending activity.

Innumerable items of equipment and suggestions for new items were re-
ferred to Colonel Peterson if they pertained to orthopedic treatment. The
enthusiasm of the inventor usually bore no direct relationship to the appro-
priateness of his device for use in the military service. Although many of the
devices, such as splints, arch supports, special shoes, and prostheses, were not
adaptable to military requirements, it was necessary to be constantly on the
alert in order not to disregard appliances or suggestions of definite merit. For
example, one manufacturer of arch supports maintained that every soldier
should be equipped with at least two pairs of his supports, since wars were
won or lust on the soldier's ability to march and surely this ability would be
greatly eaih.nced by his product. Another item was a special shoe constructed
with coil springs in the sole which would, according to the designer, relieve
fatigue and unpleasant impact when the wearer ran or jumped. Numerous
substitutes were proposed for Army splints and plaster of paris but were
usually without merit.

During the early years of the war, there was a lack of certain items of
operating-room equipment which, in many instances, was due to the individual
methods and requirements of the surgeon. Many instruments which had been
nonstandard before the war had to be rapidly standardized and rushed into
manufacture and procurement. It was necepssary to adopt the policy to obtain
instruments which would suffice for the greatest number, rather than to meet
individual demands. For example, in standardizing equipment for hip nail-
ing, the cannulated three-flanged nail was adopted. An eminent authority on
this subject requested The Surgeon General to change from the cannulated to
the noncannulated hip nail. This was a case where the recommendation was
not consistent with military needs, and was not adopted. At another time,
some defective Steinmnn pins were supplied by one manufacturer, and many
of these pins broke. The situation required immediate correction.
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Similarly, plaster of paris w.s initially supplied in bulk, and plaster
bandages were prepared locally in Zone of Interior hospitals. This procedure
required hospital space and personnel needed for other purposes. At the same
time, factory-rolled bandages were being shipped overseas. It became ap-
parent that factory-prepared bandages were more economical and of better
quality, but, in spite of the efforts of the orthopedic consultantt, it was not until
near the end of the war that they became available for hospitals in the Zone of
Interior.

Special problems and projects.-An orthopedic equipment problem re-
quiring special investigation and administrative effort by this author was that
of plates and screws for internal fixation. In 1943, it was discovered that plates
and screws for internal fixation were defective and that the existing specifica-
tions and standards were inadequate. With the cooperation of the National
Bureau of Standards, Department of Commerce, extensive testing was done on
plates and screws-testing which ultimately led to improved specifications and
the procurement of better products. This had a definite influence on the inanu-
facture of these items after the war and led to improved plates and screws for
bcth military and civilian use.

Another problem requiring similar action by the consuitant in orthopedic
surgery was the need for special shoes for foot deformities. The need for such
shoes became increasingly important with the return of battle casualties. The
manufacture of special shoes from ordinary measurements or plaster casts had
proved inadequate. With the cooperation of the Quartermaster General, a
system was designed to obtain casts and measurements from an impression of
the foot in magnetized steel balls which retained the weight-bearing imprint
until a cast was made. Next, personnel had to be trained in this technique to
staff six -ters which were designated for providing special shoes. With
rapid den ,uilization after the wai, this method was subsequently , scarded.

Prostheses were a definite problem throughout the war years. It was the
practice to obtain various types from manufacturers, and further fabricate
them in local limbshops. But specifications for artificial limbs and accessories
were very meager, and often items supplied were deficient in some respect.
There v..- s not sufficient inspection of the prostheses at the source to guarantee
the desired quality. The lack of quality, however, was often due to difficulty
in obtaining experienced personnel and necessary materials. These comments
are not intended to reflect upon the supply services or manfacturers but are
made in the it'Ierest of better procurement for any future energency. Without
adequate specifications, mass production, and careful inspection, it is not
,)o--;ble to supply adequately the needs of many thousands of new amputees
ii a -,)untry at war. Research and development on prostheses conducted dur-
ing World War II and immediately thereafter are discussed in the paragraphs
on amputations, which follow.
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Facilities

As in the matter of equipment, there were also deficiencies in hospital
facilities for the care of orthopedic patients. Perhaps the lack of facilities was
more accentuated than that of equipment. Hospital plans had provided no
plaster room. Through some misconception, a small plaster dispenser of a
dental type was installed in the X-ray service for orthopedic use. It became
necessary to use at least half of a hospital ward to furnish adequate plaster- and
dressing-room facilities for orthopedic patients. Braceshop and X-ray facili-
ties also were insufficient for the rapidly expanding number of orthopedic
casualties. These deficiencies were gradually corrected as new hospitals were
designed and built, and the consultant in orthopedic surgery shared in the
efforts to effect these improvements.

AMPUTATIONS

Amputation Centers

Establishment of amputation centers.-The orthopedic consultant's ini-
tial and, perhaps, foremost duty was the supervision and coordination of
activities pertaining to amputations and prostheses. Five amputation centers
were designated in March 1943 at the following Army general hospitals:
Walter Reed General Hospital, Washington, D.C., Lawson General Hospital,
Atlanta, Ga., McCloskey General Hospital, Temple, Tex., Percy Jones General
Hospital, Battle Creek, Mich., and Bushnell General Hospital, Brigham City,
Utah. The amputation center at Thomas I. England General Hospital,
Atlantic City, N.J., was established in August 1944. The seventh, and last,
center was designated at McGuire General Hospital, Richmond, Va., in Jan-
uary 1945.

In 1945, amputees among Philippine soldiers came to the attention of
The Surgeon General. These amputees were entitled to the same benefits of
surgery and prosthetic fitting as others of the Armed Forces of the United
States. Accordingly, it was necessary to provide for their treatment in the
Philippine Islands 2 or to transfer them to amputation centers in the United
States. A plan was formulated in the Office of the Surgeon General ill
February 1946 to send a unit to the Pnilippines to establish an amputation
center. This unit, organized by Colonel Peterson, included 3 officers (1
of whom was an amputee), 2 occupational therapists, 1 physical therapist, and
16 enlisted men trained in limb fitting. This group sailed from San Fran-
cisco on 18 April 1946 with necessary shop equiplment and established an

2 3Parsons, W. Barciay, Trimble. I. Ridgemay. and Eaton. George 0.. Southwest Pacific Area. In
Medical Department, United States Army Surgery in World War II. Actiitie of Surgical Cou-
suitants. Volume I. Chapter XII. (In pleparation I



ORTHOPEDIC SURGERY 57

amputation center within 4 weeks of arrival in the Philippine Islands. A total
of 192 amputees were treated, and there were 94 operations and 118 prosthetic
fittings before the group departed in October 1946. A complete amputation
center with equipment and trained Philippine personnel was tranferred to
the local authorities to meet the needs of the military and civilian amputees
remaining.

Amputation statistics.-On the basis of information derived from reports
received from amputation centers, the Medical Statistics Division, Office of the
Surgeon General, has estimated that about 15,000 men in the U.S. Army (in-
cluding Army Air Forces) suffered amputations during the period from 1
January 1942 to 31 March 1946. The maximum census reported by these
amputation centers for any one month was 9,246 in June 1945. The total
number of amputees included in these reports was 14,782, broken down as
follows:

Single amputation:
One leg -------------------------------------------- 10,620
One arm ------------------------------------------- 3,224

13,844
Double amputation:

Both legs ------------------------------------------- 870
Both arms --------------------------------------- 57

927
Triple amputation:

Both legs, one arm ---------------------------------- S
Both arms, one leg ---------------------------------- 1

9

Quadruple amputation ------------------------------------------- 2

Total ---------------------------------------------------- 14,782

It should be noted that these estimates do not include nondisabling amputationis
of fingers or toes of U.S. Army personnel who, after treatment, were con-
tinued in military service. Moreover, these estimates, based on reports received
from amputation centers in the Zone of Interior, exclude data on those
amputees who did not reach these centers; for example, amputees who died
overseas.

Operation of amputation sections at centers.-Few doctors had much
experience in amputations or prosthetic fitting before their military service.
They rapidly gained experience, however, and attained very high standards
of amputation surgery (fig. 5). With the aid of visiting medical consultants
and representative of the prosthetic industry, officers and enlli.ted men were
trained in details of prosthetic fitting. Medical ofiicers assigned to the amputa-
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procedures being carried out and the prosthetic fittings being used and in-
cluded statistics on admissions, dispositions, and census. Each report was
obtained directly from the chief of the amputation section in spite of occasional
protests from various sources. It was believed that this method of direct
reporting was justified, since amputations constituted a special problem in
which close liaison wits necessary between the orthopedic consultant in the
Office of the Surgeon General and each officer in charge of an amputation
section at the centers. These reports supplied valuable information with the
least possible delay.

Conferences.-Several conferences were held during the war years oil
amputation centers and amputation activities. An international conference
met in Ottawa and Toronto in February 1944. Chiefs of the centers met
on three occasions during national orthopedic conventions in 1944 and 1945.
A conference was held in Washington, D.C., and at McGuire General Hospital
in June 1945 to consider amputation technique, prosthetic problems, the history
of amputations in World War II, and projected research and development.

Research in Artificial Limbs

Committee on Artificial Limbs.-Resparch in artificial limbs was almost
nonexistent before 1945. Prostheses had gradually evolved through tle efforts
of individual manufacturers. The available prostheses were quite satisfactory
for the lower extremity. From both the cosmetic and functional standpoint,
the devices for the upper extremity were still inadequate. At (he request
of The Surgeon General, the National Research Council established the Coin-
mittee on Prosthetic Devices (later called the Committee on Artificial Limbs)
in February 1945. It was hoped that this committee would help to improve
rapidly the specifications and manufacture of prostheses for the military
service. This, however, proved to be a long-range research program, and the
work of this committee did not actually benefit the anmputees in 1915 and 1946 or
for several years thereafter. Meanwhile, the U.S. Army established the Army
Prosthetics Research Laboratory at time Walter Reed Army Medical Center,
Washington, D.C., in August 1945, and the work of this laboratory has resulted
in greatly improved cosmetic and functional hands (fig. 6). The Committee
on Artificial Limbs continued to be supported by the Veteran' Admiiiist rat ion
and the U.S. Amy in the conduct of research by contract with unikersities
and manufacturers during the postwar years.

Commission on artificial limbs.--In March and April 1946, a commission
on artificial limibs directed by Colonmel Petersol, amd including Maj. Rufus If.
Alldrege. MC, and l)r. Paul Klopsteg, (chairntlm of tile Committe( oil Pros-
thetic Device., visited Eurol)e for the )Imrpose of Stud ing aimlUiptat ions amd
prostthese.s. The tour included Eligiamd, France, Cerially, Sw itzerlamd, and
Sweden where numerous amiputation celter., alld I imib.ihq)lop \ere observed.
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On several occasions, criticism was directed through channels to The Surgeon
General because of direct communication by telephone or letter, from the ortho-
pedic consultant in the Office of the Surgeon General to the chief of orthopedic
service in a hospital. Nevertheless, many problems and questions arose which
could have been, and were, expedited through direct communication without
impairing the prestige or authority of commanding officers of hospitals or sur-
geons of service commands.

OBSERVATIONS ON CARE OF ORTHOPEDIC INJURIES

Errors and omissions were occasionally observed in the professional care
of patients with orthopedic injuries. In general, the standards of treatment
were exceptionally high and surgical technique was excellent. The residency
training prog:'am in civilian hospitals had furnished sufficient trained ortho-
pedic surgeons so that several were available for each of the larger hospitals.
Their assistants, who had had 1 or 2 years of formal training, and others,
who were rapidly trained in the Army, became proficient in their assignments.
In spite of the heavy workload carried by the individual orthopedic surgeon
in a hospital-from 75 to 100 patients per medical officer-serious delay in
surgical treatment or disposition was rarely encountered. The following ob-
servations were notewtrthy:

Overtreatment.-Several aspects of overtreatment were common. In the
early months of the war, many upper-extremity injuries had extensive immo-
bilization of the hand which prevented active use of the fingers, especially
at the metacarpal-phalangeal joints. This resulted in unnecessary stiffness
and prolonged incapacity. The consultant directed that prompt attention
be given to mobilization of the hand at the proximal palmar crease in order
to avoid fibrous ankylosis of the metacarpal-phalangeal joints. Some undis-
placed fractures of the long bones which were not in danger of displacement
or nonunion were overtreated by prolonged immobilization. For example,
undisplaced fractures of the head and neck of the humerus, the head of the
radius, and the pelvis and march fractures of the foot required minimal
immobilization.

Internal fixation of compound fractures.-Compound fractures re-
quired emergency surgery and debridement. When it was necessary to delay
the emergency surgery, in some instances internal fixation was performed sev-
eral days later after the optimun, time and yet before the danger of infection
had passed. When the debridement and fixation could not be performed im-
mediately, it was not advisable to apply internal fixation until the wound had
completely healed. Failure to observe this principle resulted in osteomyelitis
and prolonged morbidity.

Fractures of the femur.-Fractures of the femoral shaft were immobi-
lized in a plaster spica for transportation to the Zone of Interior, 1here the
cast was removed and the femur was )laced in traction arid balanced suspension
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until union was firm. If the cast was maintained too long, considerable stiff-
ness and atrophy resulted. if traction was removed before union was firm,
deformity or nonunion followed. It was often demonstrated that both the
clinical and X-ray examinations were essential to establish the degree of
bone union. Occasionally, X-ray suggested union while clinical examination
revealed definite nonunion.

Delays in operation.-Delay in operation was noted in three types of
cases which deserve special mention. First, chronic osteomyelitis with seques-
tration was often treated conservatively after operation was indicated. Next,
chronic skin ulceration was allowed to continue after skin grafting was indi-
cated to hasten recovery. On the other hand, this author observed that the
principle of early sequestration followed in a few days by skin grafting of the
saucerized wound was especially noteworthy on the service of Dr. Robert P.
Kelly, Jr., at Ashford General Hospital, White Sulphur Springs, W. Va.
Finally, many cases with definite meniscus injury were continued unnecessarily
long on conservative treatment when surgery was unquestionably required. The
delay in surgery for injured meniscus was a reaction to the frequent arthrotomy
which was noticeable in the early months of the war when cases had not been
carefully selected and no postoperative rehabilitation had followed. The
long-established principle of menisceetomy for internal derangement had
unjustly lost stature. Fracture or dislocation of a meniscus was a very common
injury among military personnel, and the need for surgical treatment was
usually obvious.

Rehabilitation.-The importance of rehabilitation was nowhere more
apparent than in the postoperative Ineniscectomy cases. In early hospital
visits, only a few places had an adequate rehabilitation program. While the
need for this rehabilitation had long been recognized in the military service
as an essential part of the postoperatih e care, repeated emphasis and education
were necessary before the principles of quadriceps exercise were generally
recognized and applied. An outstanding example of a good rehabilitation
program in postoperative knee cases was observed in 1943 on the service of
Maj. (later Lt. Col.) Robert L. Preston, MC, at Nichols General Hospital,
Louisville, Ky. The later development of a resistance exercise program is
attributed to the work of Capt. Thomas L. De Lorme, MC, and Maj. Francis E.
West, MC, at Gardiner General Hospital, Chicago, Ill.

SUMMARY AND RECOMMENDATIONS

Orientation to duties.-At the time of his assignment, a professional
consultant should be rapidly but thoroughly oriented in his duties and in the
limitations of his assignment.

Hospital visits and inspections.-Consultants must spend a great deal
of time in travel under hardship conditions that are not readily apparent.
Wartime traiel and accommodation. were fairly iugged even in the Zone of
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Interior. A clean room with a comfortable bed, one easy chair, and a good
lamp were minimal accommodations which were not alvays available. The
hospitality to the visiting consultant contributed considerably to warm rela-
tions during his inspection. The reception given to the consultant in the "front
office" of a hospital being visited was often an indication of the spirit of the
command. The visitor had to be prepared for the occasional cool reception
by a hospital commander who was too harassed by other important problems.

Hospital inspections were very strenuous when they involved, as they
usually did, the examination of several hundred patients daily and the evalu-
ation of professional personnel. Consequently, it was necessary to put hospital
personnel at ease as early as possible during the inspection. The sudden
descent on a hospital of a large number of consultants as in the wartime "Flying
Circus" trips must have left the hospital a little washed out after the visit
was completed. These massive inspections often lacked the atmosphere of
personal contact, and, in the opinion of the writer, the mission could have been
better accomplished by a less explosive type of inspection.

The amputee.-Among the various types of battle casualties, amputees
presented a unique problem. The emotional and physical disturbance resulting
from the loss of one or more limbs required a prolonged period of treatment
and readjustment. The congregation of a great many amputees, with their
multiple problems in prosthetic fitting and training, presented a public rela-
tions problem of considerable magnitude. An extensive file of headlines and
newspaper articles pertainimig to amputees was a constant reminder of the
necessity of meeting this problem with a planned programn in personal and
public relations. The writer is hopeful that continuing programs in prosthetic
research will furnish good prosthetic devices, and thus obviate some of the
difficulties of World War II. Nevel theless, comparable problems in prosthetic
fitting, rehabilitation, and social readjustment of the amputee are likely to
recur in a time of all-out war.



CHAPTER III

Chemical Warfare

George R. Greenwood, M.D.

Although active chemical warfare was never initiated in World War II,
preparation for it was begun early by various agencies of the Federal Govern-
ment and was continued on an increasing scale until the end of the war with
Japan. This was only logical. It was well known that the enemy was equipped
to institute this kind of warfare. Furthermore, the argument was frequently
heard that the U.S. Army would be justified in instituting it in order to prevent
unnecessary casualties among its own troops. Had either of these contingencies
come to pass, it would have been the responsibility of the Medical Department
to care for the casualties of chemical warfare. Even before the United States
entered the war, therefore, planning along these lines had been undertaken.

CHEMICAL WARFARE BRANCH, OFFICE OF THE SURGEON
GENERAL

When the United States entered World War 11, the Army Medical Depart-
ment owned and financed, but did not operate, the medical laboratory at Edge-
wood Arsenal, Md. (fig. 9). This laboratory, which conducted research studies
on the treatment of casualties caused by chemical agents, maintained liaison

FIoURE 9.-Army Medical Laboratory, Edgewood Arsena!, .1d.
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with the Chemical Warfare Service of the Army and kept The Surgeon General
informed on current developments. At that time, no medical officer was
assigned to his office.1

Appointment of Medical Liaison Officer

After 7 December 1941, when the possibility of chemical warfare became
an acute reality, the volume and pace of the work done at the medical laboratory
at Edgewood Arsenal increased, and a corresponding need arose for direct
representation of the Chemical Warfare Service in the Office of the Surgeon
General. To meet this need, Lt. Col. (later Col.) John R. Wood, MC,2 chief
of the medical laboratory at Edgewood Arsenal, was appointed to the Surgery
Division, Office of the Surgeon General, on 21 May 1942, and was officially
designated as liaison officer representing The Surgeon General to the Chemical
Warfare Service.3 On 18 December 1942, however, Colonel Wood was trans-
ferred to Edgewood Arsenal, and, from then until August 1943, there was no
representative from the Office of the Surgeon General to the Chemical Warfare
Service.

In November 1942, when research in chemical warfare was being expanded
rapidly in response to the potentially urgent need of the Army, three groups
were engaged in the study of the medical aspects of this type of warfare, as
follows:

1. The Office of Scientific Research and Development had two committees
at work in this field. The National Defense Research Committee investigated
the effects of new chemical agents. Clinical studies were conducted when they
were practical, and the agents were studied experimentally, by observation of
the physiologic mechanismns involved and the possible inilnunochemical re-
actions. The Committee on Medical Research developed methods of treatment
for chemical injuries.

2. The Medical Research Laborator'y, Edgewood Arsenal, in addition to
carrying out a variety of peculiarly military scientific itanctions, made studies
similar to those made by both the committees of the Office of Scientific Research
and Development. In other words, the functions of the former duplicated
those carried out by the civilian agency.

3. The Medical Department of the Army had the responsibility of treating
injuries due to toxic and incendiary agents.

The development of chemical agents and the protection of troops against
then was the responsibility of the Army Chenical Warfare Service.

I Offce Order No. 87. Offlice of the Surgeon General, U.S Ar.in. 18 Apr. 1941
2 Office Order No. 175. Office of the Surgeon General, U S. Army. 1 June 1942.
Letter, Chief, Medical Research Dhision, to Commanding General. Edgewood Aisenal, 10 July

1942. subject : Medical Re-eatch Division. Edzewood Arsenal. Md.
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Permanent Organization

Chemical Warfare Service.-Reorganization was effected by the creation
of the Medical Division, Chemical Warfare Service, the director of the Division
being made directly responsible to the chief of that Service.4 The research
laboratory at Edgewood Arsenal, which had been controlled and financed but
had not been operated previously by tle Medical Department of the Army, was
transferred to the Chemical Warfare Service and became an integral part of
the new Medical Division. The Division was nctivated on 3 July 1943,5 though
the transfer of the laboratory to it was not effected until 15 July 1943.G

The newly created Medical Division had several missions, as follows:
1. Its medical mission was to carry out such research work as was necessary

to develop adequate methods of treating injuries due to toxic and incendiary
agents likely to be used in war.

2. Its toxicologic mission was to study the biologic effects of these agents
and to develop adequate measures for the protection of troops against them.

3. Its liaison mission was twofold. First, it was to maintain such close
contact with civilian laboratories, particularly with laboratories receiving
financial support from the Office of Scientific Research and Development, as
would make possible the utmost practical applica ion of the work done in them
in the fields of chemical warfare. Second, it was to keep The Surgeon General
completely informed on all medical aspects of chemical warfare.

Office of the Surgeon General.-To permit the performance of the latter
mission more effectively, the Chemical Warfare Branch was established in the
Surgery Division, Professional Service, Office of the Surgeon General, on 12
August 1943, with Maj. (later Lt. Col.) Albert McG. Johnston as its bead.7

The functions of the Branch were (1) to maintain liaison with the Medical Di-
vision, Chemical Warfare Service, Army Service Forces, on matters pertain-
ing to chemical warfare as related to the Medical Department of the Army, (2)
to prepare information concerning, and directive- for, the care of casualties
caused by chemical warefare agents, and (3) to assist iii the planning of field
equipment used in the prevention and treatment of chemical warfare casualties,

The new distribution of functions assigned to the Chemical Warfare
Branch, Office of the Surgeon General, certain responsibilities which had here-

Memorandum for file 29 Apr. 1943, subject: Proposed Medical Divil,,n for the Chemical Warfare
Service Submitted by reiresentatives of the Chief. Chemical Warfare Sern lce, and The Surgeon
General.

3Office Order No 48. Office of the Chief. Chemical Warfare Se, ice, Arm Ser ice Forces, 3 July
1943

' Letter, D. C. Sapp. Adjhtant General. Office of the Adjutant. Army Serice Forces, to Command-
ing General, Chemical Wa fare ('enter. Edgcewood Arsenal. Md., The Surgeon General. and Chief,
Chemical Warfare Service, 5 Aug. 1944. subject. Transfer of Medical Department Research Laboratory,
Edgewood Arsenal, Md.

' (1) Office Order No. 572, Office of the Surgeon General. U S. Arml. 12 Aug. 1943. (2) Organi-
zation Chart. Office of the Surgeon General, U.S. Army. 3 Feb. 1944

S Manual of Organization and Standard Practices, Office of the Surgeon General, Arsu\ Service

Force,, 15 Mar. 1944.

606222'-62--7
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FiouRn 10.-MaJ. George I. Greenwood, MC, Chief,
Chemical Warfare Branch, Surgical Consultants Divi-
sion, Professional Service, Office of the Surgeon Gen-
eral, and Consultant to The Surgeon General.

tofore belonged to the Chemical Warfare Service. One of the most important
was the preparation of literature on first aid for, and on treatment of, gas
casualties and on the detection of chemical agents in food and water. This
branch was also assigned the provision of equipment to implement the pro-
cedures described. The literature issued and the equipment specified were
based on recommendations made by the Medical Division, Chemical Warfare
Service.

Major Johnston, the first consultant for the newly established Chemical
Warfare Branch, was succeeded in March 1944 by Capt. (later Maj.) George
R. Greenwood, MC, (fig. 10) who served until 17 September 1945, when the
activities of this branch were suspended.

Policies.-The basic policy of the Chemical Warfare Branch was to keep
fully abreast of all developments in this field which might eventually have
some sort of . ipact on the Medical Department. In line with this policy,
Major Greenwo I usually paid three or four visits each week to the office of
Col. Cornelius P. Rhoads, MC, Chief, Medical Division, Chemical Warfare
Service, to discuss current problems relating to projects under way or to
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EQUIPMENT FOR PROTECTION AGAINST GAS WARFARE

Two important changes were made during World W11ar HI in equipment
used for thb protection and treatment of gas casualties. They had to do with
the gas citsualty set and the field oxygen equipment.

Gas Casualty Set

Reports from the Office of the Surgeon General, the Office of the Air Sur-
geon,9 and the Surgeon, Army Ground Forces, 10as well ais verbal discus~sions
w ithi numerous medical officers durirg the first months of United States par-
ticipatioii in World War HI, indicated that the gas casualty set -%hich was
standard at the beginning of the war was undesirably heavy and unwieldy. A
report from NATOUSA (North African Theater of Operations, U.S. Army)
in 1943 stated that, because of their weighlt and bulk, these sets were not carried
forward of the most rearward division medical units. Revision of the equip-

9Letter, Headquarters, Army Air Forces, Washington, D.C., to The Surgeon General, Washington,
D.C., 26 Apr. 1943, subject: Gas Ct .uaity Set.

10 Letter, Maj. A. P. Thomn, 31C, Assistant Surgeon, Army Ground F'orces, to Lt. Col. John R. Wood,
MC, Director, M1edical Research Laboratory, Edgewood Arsenal, 29 Apr. 1943.
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;qent to- meet thiese objections Was therefore recomnei iepfs
~e,streamliiiedIilit-weiglit gas castalty set (fig,eed1 Inrposa.

Miedil Researo bjhe
Medidal'Re Iaborat, i, Egewood, At§eni.,a~d- was s§tandardized i3,y

ffe AtinS,$rv.Ice Forces on ) -May, 1944. It was descrilbed'in th4 Jl19644:

the n~'set weighed only 45i pounds, in contrast to- the- 160 pounds of-,
the 'fdimer gas casi4ity chiest. It was made up of a gas caisualty, treatment-.

iiian ~ nsrts echof -which contained three ipqrerm elaprons and
three pairs of .imipermeable, glove Is. ThIle 'batsoui Kt Teaent, a
Casualty,, M~edichd Department 'Item , 0.97,76T), was an., expjendnble..itemf, re.
s ~iig a-rnall' suitcasa, and weighing, only 17 pounds. The contents of-the,
'kit were'suficientto caire for th6 chemical casuialties of one infantry 1atioii
,r- gh24 Skiours of active cbeinhical -warfatre.

The new kit had, other advantages in addition to it light *eight. Th
hubber -gskef -liing thie seain, between the lid, and bod'.- mAde-it -aterproof.,
Liside the 1kV was.- graphic-ibpresentatibms sowing the exact locationofeh
item of the contents, A booklet,, entitled "'Notes on Treatment of "Casualties
From Chem11ical Agents,"' was provided listing the symnptoms,, pati'ologric

*changes, and, diagnostic points useful in the management of thewe Inuis
Ai basic items were -provided for the treatinemit of all varieties of gases -

* likely to be encountered in modern chemical warfare,
The kit also included equipment for water testing with a book, 'of 'direc-

tions. Small units were thus supplie it smpedvefosceening,
but- sources of water~ so contaminate(-. with chemical agents that they could~not"
be made potable by the usuial methods of treatment in the field, s5uchi as,

* ~ chloination in the Lyster bag.
-Before the gras casualty treatment kit reached field units, however, a mna ,r

change had to be made, which caused considerable consternation in the Tech-
nical Division, Operations Service, and in the Supply Service. All of the work
on the kit, including its contents, had been carried out before March 1944,
When Major Greenwood became chief of the Chemical *Warfare Branch.
Shortly after his arrival in the Surgical Consultants Division, he was. sum-
moned to the office of Col. (later Brig. Gen.) Fred W. Rlankin, MC, Chief
Surgical Consultant, to explain why a discrepancy existed between the policy
of treating burns caused by chemical agents and that of treating those caused
by more usual agents.

Trhe gas casualty kit included a number of tubes of 5 percent sulfathiazole
ointment, with instructions that the ointment be used in the treatment of
both incendiary and vesicant burns. This policy, however, although it was
in accordance with earlier instructions issued by the Office of the Surgeon
General, had been changed because of certain toxic effects caused by the ab-

It Report, Capt. Louis Venet, 3MC, and 2d Lt. Matt J. Oehlbcrg, Chemical Warfare Service, undated,
Report No. 14, Medical Iteseareb Laburatori. Edgewood Arsenal . A Gas Casualty Set for Medical Units.
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sdrption Of sulfathiazoe When w it was used in burns involving large body
suffces., The current policy eliiniated the ointmentand, directed A6huse
of pTressure dressigs over ,petrolatuim-impregnated dressings. There .wa no,
reason,, as Colonel Rankl n pointed out, why the samepolicy should not beused
Sthe rteatment of gas casualies. it beinga well-established fact ithatburns
Sfi~stined by eVsicahtagents~did notdiffer from .other:burfs in any respect,
dii61W iighg tbrhpy.

a"'Jor Gre:en iiwood, who,,had just come to t1e hemical Warfare Braiich
hith6 Surgical Consultants Divisionfr6m. a field unit ,could-not explain -yy
the 4hiungesIn, iherapeutic policies hai not been, reflected in the components
ofthe gascasualty treatment kits. Fortunately, atlough thekits hadaalray
6enn uf'actured, they were'still in warehouses and ha'-d:not ben distrbutd
i to field uiits, so-petrolatum could be substituted for sulfa thiazole ointment.

On Colonel Rankints instructions, printing was also stopped on a revision
-of War Department Technical Manual (TM) 8-285, Treatment, of Casualties
From: Chemical Agents,, until the directions in the manual for the, treatment
.6f6esidant burns douifla1so be altered.

Field Oxygen Equipment

In an effort to place in the field sufficient equipment fog the treatimljnt
by oxygen of the large number of injuries due to lung irritants which might

be expected in the event of gas warfare, the Army Service Forces, in March
1944, had standardized apparatus for the administration of oxygen (Oxygen
Therapy Outfit, 20 Dual Outlet, with Hose Line Assembly, complete, Medical
Department Item No. 9364200) (fig. 12). With this apparatus, a Single
source of oxygen could be used for the treatment of 20 gas casualties, each of
Whom would receive 8 liters of oxygen per minute, or for the treatment of 40
casualties, each of whom would receive 4 liters per minute.

Shortly after this item had been standardized, it became evident that the
apparatus was inadequate to furnish 100 percent oxygen to the number of
casualties it had been designed to treat.12  A study of accidents at various
chemical plants and of the casualties caused by the leakage of chlorine at
the widely publicized accident in Brooklyn on 1 June 1944 1 made this quite
clear. Reports from these sources showed that the average respiratory volume
of gassed subjects was 10 to 12 liters per minute and that in some instances
the volume ranged as high as 15 liters per minute.

12 (1) Letter, Director, Medical Research Laboratory, Edgewood Arsenal, to Chief, Medical Division,
Office of Chief, Chemical Warfare Service, 16 June 1944. subject: Report of Test on Oxygen Therapy
Outfit Hose Line Assembly, 20 Dual Outlets. (2) Letter, Chief. Medical Research Laboratory, Edge.
wood Arsenal, to Capt. George R. Greenwood, 23 June 1944, subject: Oxygen Requirements of Indi.
viduals With Lung Damage.

"Brooklyn Chlorine Accident, a Technical and Medical Report. Prepared for the Medical Divi-
sion, Chemical Warfare Service, under contract W-49-036-cws-1 with New York University College
of Medicine, 1 July 1944.
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While .these de6velopments wNere. taking -place , the bossibility of the uSeof"
liquid-okyg6n, Wag also,-being investigtd tdenhewhether it wa,;PM7

n aparausdilit h-then Standardized.,ftoilb
volt me, of 'bxygendould be provided in: a relatively Silspace ,Atnd the,,levy
cffmb~f§6ne oxygen cylinter& curr~ntly in use could be,.dispehsed'WitlI.

The, projed t was- dropped, for two- reasons. The first ~a ta,.~~ir
tthe oiriginal belief,-thle supply of -cylinders Pifoved' ay ilabbfdr a'upses4

Th6 second wasI that liquid oxygen- could. not 'b used, sat jsf actorilyi eq,,
rnent -then- on find which 'did not Provide -enough, prbsstire for the ,desired
4*atl 6f'low. An additional disadvantage was .that f-rom, W3toA 4 ppiceu't of thile
Vbwole of liquid oxygein was found, to'be, lost duringreach:24'hours of storitge"i

PROTECTION OF PERSONNEL, AGAINST'GAS'

In World War I,,the protection of ArM'y .p~rSolne against chiemical agents,
was.:the responsibility of the Medical'Depaitment until-the. organ Iizati I .o f,
,the,'ChiemicalWarfaf6 Service in July 1918. In -WorldWar I, this tsk _vas,
ailwaiys the riespons~ibilit-y-of the Chemical Warfare Service, The-?* dical,
'D~parmentf 'however, was concerned in ail aspects of, the matter -and 'r6-!

~u~y Participated in coniferences.
One of its deepest concerns Was theprovision of agas mask which, Would

-' adequately -protect casualties wvho could not Wear the regu~lar Government-
is~ua mask because of ]lead injuries r'equiring bandages. After several-cpn,

frofices participated in by the6 Chemical, Warfare Branch, thle Development
Brianch (Technical Division, Office of the Surgeon General), and representa-
tiV&~ of the Chemical Warfare Service, a model for this purpose was selected,
and Was standardized after proper testing.

Certain shortcomings of this model were recognized when it was adopted';
Sinice it covered the entire hlead and neck, heat and moisture tended to accumu-
late within it, Also, there was always is fairly large dead space within iti. no,
matter how carefully it was applied. To meet thiese objections, the Chemiceal
Warfare Service recommended onl 5 December 1944 '1 that a forced draft
blower, to be connected to six masks and to servo as a collective protector, should
be made part of the head -Wound gas mask equipment. The Chemical Warfar'e
B~ranch approved the equipment in theory but suggested service testing.",
When this had been carried out satisfactorily, the Office of the Surgeon General
recommended that the equipment be standardized.

"TReport, Medical Research Laborawry', VIdgewood Ar.senal, to Chief, NMedical Division. Chemical
Warfare Service. 31 Oct. 1944, subject: Test-, nt Liquid Oxygen Vaporizer.

Is Letter. Chief. Technical 1)ivision. Offic. Iof thle Chief, Chemical Warfare Service, to Office of the
Surgeon General, attention: Lt. Coi. John 13. !,inpp. 5 Dec. 1944, subject : Head Wound Gas .Mask.

isLetter, Chief, Technical DivisioL. Office, , the Ch~cf. Chemical Warfare Service, to Office of the
Surgeon General, attention : Lt. Col. John B Kiopp, 5 Dec. 1944. subject: Head Wound Gas Mask,
indorsemnent thereto. (iated 1.1 Dec. 1944.
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Fuwt m, 14. MAl -1 ater-testitig ki-- post-Wor-ld WarII 11 Chem1ical Corps iiiotlilitcatioll Of
the World War 11 water-testing kit. 'lTe World War 11 AMedical D~epartmuent kit %%as
p~ackedt ill a %% (odenl box " iti fittIin~g, for all hu t les coat a li, iui td.

Natioinal IDefens e Researich (Com11mit tee. One kit (Kit, Water 'F~tirScreeni-
inlg, Medqical1eatma Itieat No. 91000()(). ,4t111dartdized ol 1) J1uly 194:3,
Served1 as a1 (pua it'lat we screenling kit. '['lle 01 her, kit KJit. Wa',ter- 'Festilag,

1Poi.,ons, Treatmiteat (Contriol. Medical D epatmaent Itemt No. 9.9307) contsnbted
of a lare sttitcase wich Cont a ined apparat u. , and chteiichtl ill ,.tfflicielit

qutant it ies to perform quait it at ike anal ' xse of contain iated A ater (figr. 14).
Instrttction., for the tt -e of t he* kit, Nere ltililied inl War D~epatmaent
Techniical Buillet in (TB'l MEl)) 37 onl 2S Apil 19441 and wvere rexi ked onl 30
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St'ugut1044i- Copies bf-the originai instructions and tli:revision weretplaced,
6i ah" kit-

A4th h m ean i6r d"contamination of food.hAd long, been -kfown ,nb
stnpdar d eqip ment Was aVailabtodetermine vWhether it was c~nitaminated
yth ag:ens iilly' ,to be used, i chemical warfare. It was therefore not

S p ossible to detrmine ~eir the degree of contamination or the efficiency Of
d:tht 6i.ta i loh~procdureSunt' softie ieans fOk-thinap urposehad been,d Mld. -,On/3l A st 44, tbe '.,,ctor-6f thi Meciical ,Researeli Laborato ,y

fbrwardedzto the Medhal Division,,Office ofthief, Chemical Warfare Service,.
satv,'proiimay'report on a.kit for-usb ini detecting chemical, contaminants in'
danigerous amouits-on food packages andn foods ., The use of a k of this
kind i:th held, would prevent the indiscriminate disposal of supposedly con-
taminated 6od supplies and ,would keep losses at a minimum intheevent of
gas- warfa4re. The kit in question was ,approved by th:e Chemical Warfar-
Th'anch and was standardized by- tie Ariny Service Foices on 17 February,
19)4(fit. -15). Various manufacturing difficulties, however, delayed progress,
-anldho9tilities ceased about the time that two manufacturers were ready to
,embark oru fill-scale production.

TRAINING LITERATURE AND FILMS

Publications

Numerous publications, in addition to those dealing with professional.
pblicies,, setydd to disseminate training information concerning the medical
aspects of chemical warfare. TM 8-285, Treatment of Casualties From Clem-
ical Agents, first issued on 10 July 1941, was successively revised on 14 Febru-
ary 1942,21 on 27 November i942, on 15 April 1944, and in April 1945. Each
revision brought up to date the changes in therapeutic policies developed in
the Office of the Surgeon General as new information became available. In
the last revision, two appendixes were added. One appendix, well illustrated
With photographs, dealt with the disposition of personnel with blister gas
burns. The other dealt with general principles in the handling of patients
contaminated by chemical agents.

The Bulletin of the U.S. Avmyj Medical Department was utilized to pro-
vide for medical officers short, concise reviews of the treatment of mustard

* War Department Technical Bulletin (T13 MED) 169, Changes 1, 30 Aug. 1944.
=Letter, Director Medical Research Laboratory to Chief, Medical Division, Office of Chief. Chemi-

cal Warfare Service, 30 Aug. 1944, subject: Kit for the Detection of Contaminating Chemical Warfare
Agents on Foods and Food Packaging Materials, with inclosure, dated 26 August 1944.

2War Department Technical Manual (TM) 8-285, Changes No. 1, 14 Feb. 1942.
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h: i949; :1iiwihg" a number of changes iin policy concerning, first aid, .to
cheia Oai'f are i c~ ties th xsigtaining, 4Th on this subjectws
d"iA61546and wa elacedl by-!a ew film, TF'8:4186, Flist Aid ,'for
Chfi'F~la iiftbia esne.n is idplce were made the
'i loWIhgy~ar,-and in December 1944 , t w§brou ight atntd f~h_

ihb wasa toiheatensononth
cl f ifi i ca I~ ~ in Cheinical' Warfare& S vice. tha~t tlje 1943, fibmi

ti~e-of'the'Navy, informally approachedthe6 Triniine Division, 'Qffce ofl tq
§urgeal, eqjwith the~i ugstion-tiiat ajoint Arpy-Navy-film bpepad

U-n th subjectnd
Cetai difreences-ihupolic-y-bet ween ,the6-t~vo;Services hiad to brcoe

z~aionof iqud bste g~sontheskin,,diffefed from thieArmy proedurej aiid
the olitment ised' by thetwo Services were differeht. Aw asbelie~ed -that
th ese- diferences could, :rit~dily be overcome in the ~filmn, Whenth lectiIe,
uponx which, the Scenario, was, to bebased, was prepared, how~ever, it became,
clear that there woulld 'be considerable~difficulty ia-presenitig'bpth decontaimi-

natouprceure i ~hesame Em;ih
It as elive thn -hatths ostalecould be overcome by filriug two

Sepai ate versions .of' the prlocedoir an# issuing the appropri-ate, v ersion of the
film t each b~an~i of the ServicoS.21 Army Service Forces headquai'ters how-
pveri, *lin this idea -was peented, ruled tbh nder the eircumstanices the film,
-could,,noidlonger6 be cliassified4 as a joint Army-Navy proje. o

The, original plan, therefore, wvas amendedto, provide'the Navy with acopy
of tiie Arm ii,:into wbic~h at sequence, presenting the Navy decontamination
Ptocedtire And Shot sepiiately, could be Spliced.

The letuire conining the technical information was then sent to the
Signal Corps. Their writers, stationed in the Eastern Division stucjlos othe

Army Pictprial Service at Astoria, Long Islund, N.Y., prepared thle scenario.
When the fiifst effort of these writers was reviewed by the chief of the Chemical
Wiliare Mullc, who had been selected to serve as technical adviser for the
flbn, it was found thiat they had overemphasized the hiorrors of chemical, war-
fare. This 'Was anl important item contrary to present policy, and the scenario
theref ore'liad to be rewritten.

283Memorandum for the record, Medical Division, Chemical Warfare Service, 27 Feb. 1945, subject:
Training Film on First Aid for Gas Casualties Due to Chemical Agents.

294emorafidum, Chief, Chemical Warfare Branch, Surgical Consultants Division, for Director.
Training Division, attention: Colonel Ainlay, 2 May 1045, subject: Training Film on First Aid for
Gas Casualties.

w (1) Mkemorandum. Brig. Gen. R. W. Miss, Chief, Operations Service, for The Commanding
Generai, Army Service Forces, attention : Director, Training Requirements Division, 27 Mar. 1945,
subject: Request for Training Film, second indorsement thereto, dated 8 May 1945. (2) Letter, Di-
rector, 'Military Trraining, Army Service Forces, to Chief, Bureau 'Medicine and Surgery, Iwavy Depart-
ment. 23 'May 1945, subject: Training Film on "First Aid for Gas Casualties."
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'After several more consultations, With th4, writerS at both Astoria aiid,
- ~Wasiiipg~f, anaccptable sca aidwas prepared.' -  :

The Signal Corps decided that their Western Division studio in Holly-:

wood, Calif.wouldbe the scene of the filming. Productipn was about to egin
when hostilities ended on 14 August 1945, and the who'le prop ject-wa anceled.

I iew'of the changes in policy concernifig treatment Of gasdasuaito,h.

Chemical Warfare Branch recommendd to the TraijigDivisi~n,0Of
thd Surgeon Generali:in April i945, tlat the Filmstrip FS-80, TheFirst Ad
Kit for "Gas Casualties'"be declared obsolete. It was decided thatthis striP-

llduldb 'replaced by a strip dealing with first aid, asth individual-s0!dier.
wastaught to practicie it. Yrame descriptions h ead ben Submitted "o 'to iS9
!airricks for sketching wheL hostilities ended.

PROFESSIONAL POLICIES IN WORLD WARII

Although toxic gases were never employed against U.S. troops in World.
War [I, it was necessary to be as fully prepared against tlhem fromtle medlciti
standPoint as from the military standpoint. To teach the soldier prot

1imself against them, and to teach him first aid in the event of their useit Was,
heessary to demonstrate the action of certain gases.

Tear gas, a favorite chemical agent for training purposes, made the soldier
proficient in the use of the gas mask, Otlier gaseg, such as phosgene, lewisite,
and mustard, were also used-in dilute quantities to acquaint the soldier With, the
odors of various toxic agents. In the medical officers' courses at the Chemical
Warfare School, Chemical Warfare Center, Edgewood Arsenal, Md., trainees
saw the effect of mustard on their own skin When it was applied in a small
quantity. Furthermore, they saw the effects of many of the gases on experi-
mental animals.

The most massive exposure of Allied troops to gas occurred at Bari, Italy3
when enemy bombing resulted in the release of a large quantity of mustard gas
which was in one f the Allied ships in the harbor. Many casualties resulted.
informative reports on the pathologic processes in these casualties were for-
warded to the Medical Division, Chemical Warfare Service, by the Chief
Medical Gas Officer, NATOUSA.

In anticipation of possible gas warfare on some of the jungle islands of the
S3uthwest Pacific, the Chemical Warfare Service had established an experi-
mental station on a previously uninhabitable tropical island in the Archipi6lago
de las Perlas in the Gulf of Panama. The aims were to determine the feasi-
bility of carrying on offensive gas warfare in a jungle climate and to learn if
Army protective equipment would be efficient in its primary purpose while it

* Memorandum, Chief, Chemical Warfare Branch, Surgical Consultants Division, for Director,

Training Division, attention : Lt. Col. R. J. Moorehead, 23 July 1945, subject: Comments on Training
Film, First Aid or Self Aid in Chemical Warfare.

w Report, Lt. Col. Stewart F. Alexander, MC, C'nsultant, Chemical Warfare Medicine, Office of the
Surgeon, NATOUSA, to Director, Medical Service, Allied Force Headquarters, and to the Surgeon,
NATOUSA, 27 Dee. 1943, subject: Toxic Gas Burns Sustained In the Bari flarbor Catastrophe.
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still permitted troops to carry on their normal, every day and night living and
duties.

One of the largest of the field tests was conducted on this island in August
1945. Two companies of volunteer troops from the Canal Zone maneuvered
for 24 hours in an area on the island which had previously been bombed with
mustard from B-24 bombers. The troops were fully protected with standard
protection equipment. The area was bombed in a concentration of 180 tons per
square mile, far greater than any field of battle concentration experienced in
World War I. The chief of the Chemical Warfare Branch and several other
medical officers from the Army and Navy, whose primary military interests lay
in the field of chemical warfare, were invited to attend this test as observers.

At the end of the 24-hour period, the troops engaged in the test were all
thoroughly examined by medical officers. There was not one casualty. There
was no opportunity to see any first aid executed, but it was comforting to know
that Army protective equipment was so efficient.

First aid.-The teaching of first aid in chemical warfare was extremely
difficult. Most chemical agents required separate rituals, and it was necessary
for the soldier to be able to distinguish between different gases at a time when
circumstances would make the differentiation difficult if not impossible. In-
struction on these matters during the war was gradually made as simple as
possible, with the idea that if the soldier did not bear in mind all the details he
had been taught at least he would remember certain essential points.

CLASSIFICATION OF CHEMICAL AGENTS

For medical purposes, the most useful classification proposed for agents
of chemical warfare segregated them according to their primary physio-
logic action. On the other hand, such a classification, while satisfactory from
this standpoint, made no allowance for the secondary effects of which many
of these agents were capable, nor did it include either the incendiaries (white
phosphorus, magnesium and its alloys, thermites, and oils) or the screening
smokes (HC (hexachloroethane) mixture, titanium tetrachloride, and sulfur-
trioxide-chlorosulfonic acid solution).

On the basis of their physiologic action, toxic chemical agents used in
w'trfare were classified as follows:

1. Vesicants (blister gases), which included mustard, nitrogen mustard,
lewisite, ethyldichlorarsine, and phenyldichlorarsine.

2. Lung irritants (choking gases), which included phosgene, chloropicrin,
and chlorine.

3. Sternutators (vomiting ghses), which included diphenylamninechlorar-
sine, diphenylchlorarsine, and diphenylcyanarsine.

4. Systemic poisons (blood and nerve poisons), which included hydro-
cyanic acid, cyanogen chloride, and arsine.
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5. Lacrimators (tear gases), which included chloracetophenone, chilora-!
:cotophenone solutions, and brombenzylcyanide.

Two of the gases in this list, the nitrogen mustards and cyanogen chloride,
were first described in the course of World War II. Information concerning
the nitrogen mustards was released in War Department Training Circular.
No. 86 on 13 November 1942, and information concerning cyanogen chloride
was released in April 1944.

Vesicants
EvOlution of policies

The treatment of mustard burns varied considerably in the course of the
war, as the various editions of TM 8-285 show. In the July 1941 version,-
tannio acid and silver nitrate were recommended for local use. In the Novem-
ber 1942 version, amyl salicylate and sulfadiazine ointment were recommended
for the same purpose. In the April 1944 version, the use of these agents was
prohibited, only mild ointments were advised, and the use of local pressure
dressings with petrolatum jelly was the treatment of choice.

One of the most notable advances made during World War II in the field
of chemical warfare was the discovery of the compound known as BAL
(British Antilewisite). Its value as a specific in first aid and in the later
treatment of casualties caused by lewisite and other arsenical vesicants was
first recognized in 1941,11 but it was not until 1943 that the Medical Division,
Chemical Warfare Service, recommended that BAL eye ointment be stand-
ardized. 4 This was accomplished on 8 July 1943, and 3-gm. ophthalmic tubes
were prepared for individual issue.

The value of BAL ointment in decontamination of the skin after lewisite
contamination was not questioned. It was considered to be more judicious,
however, rather than to encumber the soldier with another tube of ointment
for the skin and thus complicate first aid measures further, to continue the
use of M-5 protective ointment (which was used primarily for mustard con-
tamination) for the arsenical vesicants also, since it was fairly effective against
the latter chemical agents. In September 1943, BAL ointment, in %-ounce
tubes, was approved for issue in Kit, First Aid, Gas Casualty, (fig. 16) and
Kit, Treatment, Gas Casualty.

By the close of the war, in an effort to standardize first aid procedures
when the eyes were contaminated by any liquid gas, the application of BAL
eye ointment, followed by massage and irrigation, was recommended for all
contamination of the eyes by liquid vesicants25 In 1941, irrigation alone had

Medical Department (Edgewood Arenal) Memorandum Report 39. C. B. Marquand. 0. E.
McElroy, and T. W. Kethley, 15 Dec. 1941, subject: The Use of Beta-Gamma-DImercapto-Propyl-
Alcohol (DTIT) In the First-Aid Treatment of Liquid Lewisite Burns.

3 2Medical Department (Edgewood Arsenal) Memorandum Report 88, F. Dickson Brown and B. 11.
Mc., amara, 1 May 1943, subject: The Effectiveness of Self Eye Medication During Pain and Blepharo-
spasm.

3 (1) War Department Technical Bulletin (TB MED) 153. First Aid for Liquid Blister Gas Con-
tamination of the Eye, March 1945. (2) Liquid Vesicant Contamination of the Eyes. Bull. U.S.
Army M. Dept. SG: 30-31. March 1945.
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been recommended for mustard contamination. Lewisite contamination was
not mentioned in the first edition of War Department Technical Manual
8-285, which was published in that year. In 1942, the application of eye oint-
ment M-1 was recommended for lewisite. In 1944, BAL eye solution M-1
was recommended for lewisite contamination, and in 1945 this preparation was
recommended for mustard contamination also.

For many years, it had been believed that the fluid in blisters caused by
lewisite was both vesicant and toxic, and, on this basis, aspiration of the blisters
was advised, to prevent the possibility of arsenic poisoning. A thorough in-
vestigation of the subject during the war permitted the statement in 1914 that,
although the fluid does contain a trace of arsenic, it is neither vesicant nor
toxic and aspiration is therefore not necessary.36

With the discovery of the effectiveness of BAL in decontamination of
the eye and skin after contamination with lewisite and other arsenical blister
gases, much effort was expended in an endeavor to determine its effectiveness
in the treatment of systemic poisoning caused by these agents. Because of
BAL's ready absorption by the skin, it was recommended in 1944 that this
compound be used as an inunction under these circumstances. BAL in oil,
which had been studied for a considerable time for possible systemic use, was
standardized by the Army Service Forces on 22 May 1944, and information
concerning it was disseminated in War Department Technical Bulletin (TB
MED) 101, Use of BAL in Oil and BAL Ointment in Treatment of Systemic
Poisoning Caused by Lewisite and Other Arsenical Blister Gases, dated 4
October 1944, and also in the November 1944 issue of the Bulletin of the
U.S. Am'my Medical Department.

Final policies and practices
At the close of the war, the following data and instructions concerning

poisoning by vesicants, as detailed in TM 8-285, April 1945, represented the
current therapeutic practices in the U.S. Army Medical Department:

Vesicants as a group act primarily on the eyes and skin. When inhaled,
they cause injury to the respiratory tract. When absorbed, they cause systemic
poisoning.

Mustard. -The eyes are more vulnerable to mustard than is any other part
of the body. Symptoms do not immediately follow exposure, and the latent
period varies from 1 or 2 hours to 12 hours, depending upon the degree of
exposure. Resulting lesions vary from mild conjunctivitis to severe injuries
of the cornea with opacification, ulceration, and vascularization.

If the eyes have been exposed to mustard vapor only, no decontamination
procedure is of any value. When contamination involves liquid gas, however,
first aid procedures employed within 2 minutes will be of value. BAL oint-
ment should be squeezed directly into the lower conjunctival sac, after which
the eye should be massaged for 1 minute and then irrigated for from 30 seconds

War Department Technical Manual (TM) S--285. 15 Apr. 1944.
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to 2 minutes. The application of ointment, even if previous symptoms are
lacking, is followed by pain and blepharospasm, but the pain will be relieved
or entirely controlled by irrigations.

Mild conjunctivitis is treated symptomatically. Sulfacetimide (Sulainyd)
sodium solution (2 drops) in 3 percent solution is instilled every 4 to 8 hours
to prevent infection. In more severe cases, with edema of the lids, photophobia,
blopharospasm, and other obstruction of vision, pain is likely to be persistent
and morphine or other systemic sedation must be used to control it. Mydriasis
should be effected by the use of atropine in 1 percent solution.

Infection can be prevented by the instillation of it few drops of Sulamyd
sodium in 3 to 10 percent solution every 4 hours, or by the use of penicillin
(1,000 units per 100 cc.) or of sulfathiazole ophthalmic ointment. Secretions
can be removed by gentle irrigations with isotonic saline solution. Estab-
lished infections should be treated by the instillation of Suhunyd sodium in
10 percent solution every 2 hours, or by the local use of penicillin or of sul-
fathiazole ophthalmic ointment. every 4 hours.

No immediate symptoms follow the exposure of the skin to mustard vapor
or liquid, but at the end of a latent period lasting from 1 to 19 hours erythlma
devolors, with itching and some burning, followed by vesication in all but
mild exposures. Liquid mustard on the skin requires prompt decontamina-
tion. The excess liquid should be blotted off, M-5 protective ointment applied
freely, the excess wiped off, and additional ointment applied and allowed to
remain until it can be washed off with soap and water. Erythemna should be
treated symptomatically. Blistered and denuded areas should be treated by the
application of sterile petrolatum and covered by sterile pressure dressings.
A sterile technique is essential, and frequent changes of dressing should be
avoided.

Specific antibacterial therapy should be employed according to the indica-
tions. Penicillin, which is the drug of choice, should be givwn intramuscularly
in doses of 25,000 units every 3 hours as long as indicated.

Symptoms following the inhalation of mustard vapor come on slowly.
They begin with hoarseness and possibly aphonia and progress to cough,
fever, and dyspnea. Lesions rango from mild hyperemia of the laryngeal
and tracheobronchial mucosa to congestion of the pulmonary parenchyma,
with mild patchy edema, emphysema, and focal atelectasis. Bronchopleu-
monia is a frequent complication.

Cough and irritation should be treated symptomatically. Bronchitis should
be treated with steam i halations. When clinical evidence of severe respiratory
tract injury exists, penicillin should be given prophylactically, in the hope of
preven.ting bronchopneumonia. Should pneumonia develop, the usual treat-
ment for it should be enployed.

Absorption of mustard through the skin or the ingestion of mustard-
conltaminated food or water may cause severe gastrointestinal (listurbances
associated with pain, ntusea and vomiting, diarrhea, -ind sometimes feve" and
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prostration. When the quan ity absorbed approaches the lethal dose, the hema-
topoietic tissue may bec damaged, as evidenced by leukopenia and thrombo-
cytopenia in the peripheral blood.

Treatment consists of infusions as indicated to maintain the fluid and
electrolyte balance; barbiturates to control restlessness and discomfort; and
morphine, if necessary, to reduce gastrointestinal activity.

Nitrogen mustards.-The eyes are affected more quickly by nitrogen
mustards than by mustard, though not as quickly as by lewisite. The lesions
are, in general, similar to those caused by mustard, but the symptoms may be
more severe, and local necrosis of the cornea may terminate in rupture of the
globe. Decontamination and treatment are carried out as described under the
heading of mustard. The same holds for the management of skin lesions and
lesions of the respiratory tract.

The most pronounced effects of the absorption of nitrogen mustards
through the skin or the respiratory or gastrointestinal tracts are on hemato-
poietic t, sue and lymphoid tissue. Degenerative changes in bone marrow
may be followed by involution of the thymus, spleen, and lymph nodes, with re-
sulting lymphopenia, granulocytopenia, thrombocytopenia, and anemia. If
vomiting and diarrhea occur, as they frequently do, they should be treated by
transfusions of whole blood and the use of other parenteral fluids as indicated.

Lewisite.--Liquid lewisite is extremely damaging to the eyes. Pain and
blepharospasm occur immediately following exposure, and there is immediate
searing of the cornea, with edema and closure of the eye within an hour. The
degree of corneal injury depends upon the degree of exposure. Healing may
occur without permanent defects, but the more severe exposures are likely to
terminate in pannus formation or massive necrosis.

Decontamination and therapy should be carried out as for mustard. In
ontrast to its effect in mustard poisoning, however, BAL ointment immnedi-

ately relieves pain and blepharospasm caused by lewisite. If it is used within
1 minute of exposure, healing usually occurs without permanent damage. If
it is used within 10 minutes, healing will occur, but there will be some residual
eff-cts. Used after 30 minutes, the ointment is of no value.

Contact of liquid lewisite with the skin produces, within a few seconds,
a stinging pain, which quickly increases in severity. The pain is followed
within about 30 minutes by erythenia and within about 12 hours by vesication.
Tissue damage is in general more severe than that caused by mustard.

Ideally, lewisite can be decontaminated by BAL ointment, which is spread
on the skin in a thin film, rubbed in, and allowed to remain for a minimumn of
5 minutes. By this method of application, any lewisite which has been ab-
sorbed is neutralized, as is the lewisite on the skill. The reasons for not using
it, however, have already been set forth (p. 84). Treatment of lewisite poi-
soning is similar to that for poisoning by mustard.

Inhaled lewisite vapor is extremely irritating to the respiratory tract and
causes lesions similar to those caused by mustard. Therapy ih a combination
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of the treatment recommended for mustard injuries of the respiratory tract and
the treatment recommended for systemic arsenical poisoning.

Systemic poisoning with lewisite may result from i absorption from skin
contamination or from absorption of vapor from the respira -rv tract. Loss
of fluid from damaged capillaries may be severe enough to cause hemoconcen-
tration, shock, and death. Focal necrosis of the liver may be the result of
oxidized products and lewisite, and pulmonary edema may follow direct in-
halation of ie vapor as well as absorption from the skin.

Therapy directed toward systemic lewisite poisoning is indicated in the
presence of any of the following manifestations:

1. Any evidence of pulmonary edema, such as a cough with dyspnea and
frothy sputum.

2. Any skin burn the size of the hand, or larger, if decontamination has
not been effected within 15 minutes of exposure; skin contamination of 5 per-
cent of the body surface if evidence of skin damage has appeared within 30
minutes of exposure; and blisters the size of the hand or larger.

When lewisite has been absorbed through the skin, BAL ointment should
be rubbed into the affec!ed areas and permitted to remain. BAI., in oil (10
percent solution) should be given intramuscularly into the buttocks, the dosage
being adjusted to the estimated body weight (2.5 cc, for 125 pounds, 3.0 cc. for
150 pounds, 3.5 cc. for 175 pounds, 4.0 cc. for 200 pounds). Four doses are
given at 4-hour intervals, though in severe cases the interval between the first
and second dose is shortened tt, 2 hours. A single daily dose in half the
original amount is then given for 3 or 4 days.

A wide variety of syn,ptonis and signs may occur from 15 to 30 minutes
after the injection of BAL in oil. The most serious of these is a transient rise
in blood pressure. Reactions may last 30 minutes, but, unless they ore pro-
longed or unduly severe, the full course of treatment should not be interrupted.

Ethyldichlorarsine and phenyldichlorarsine.-'rhe lesions and symp-
toms caused by these agents are similar to those described for lewisite, and the
same treatment is required.

Lung Irritants

Evolution of policies
The treatment and dispositioni of persomel exposed to lung irritant gases,

as prescribed in succeeding issues of TIM 8-285, Treatment of Casualties From
Cliemic I Agents, underwent three definite modifications during the course of
the war.

In the 1941 edition of the manual, prompt, absolute rest was advocated,
even in the latent stage. The administration of morphine was forbidden, even
though the patient aight be restless and apprehensive. Venesection was ad-
vocated as probably the best available therapy for phosgene poisoning during
the cyanotic stage.
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In the 1942 revision, it was left to the discretion of the commanding Officer
of the battalion, with the advice of the surge on, to determine whether or not a
soldier who had been subjected to lung-irritant gas should continue in combat,
due account, being taken of the possible risk of pulmonary edema.

In the 1944 revision, the definite policy was adopted that men might con-
tinue at their duties pending the appeaitance of clear-cut symptoms. In the
sme year, it was recommended that morphine be given whenever the admin-
istration of oxygen failed to iuiet tb patient. Venesection was no longer
advocated, on the ground that it und,ubtedly did harm during the shocklike
stage and was of doubtful value at any time.

Final policies and practices

At the close of the war, the foll ,wing data concerning th effects and treat-
ment of lung irritants, as prescri'ed in TM 8-285, April 1945, represented
current U.S. Army medical policy.

Of the important lung irritatts, phosgene produces its primary effects on
the pulmonary parenchyma, while chloropicrin and chlorine are more likely to
injure the trachea and bronchi.

Phosgene.-Initial damage to the capillaries of the pulmonary paren-
chyma after the inhalation of phosgene is followed by loss of fluid from the
capillaries and by early, massive, pulmonary edema. Loss of plasma into the
alveoli results in hemoconcentration. Pulmonary edema reaches its maximum
12 to 14 hours after exposure, and gaseous exchange in the lung is inhibited.
Death from anoxemia may occur within from 24 to 48 hours. In cases which
go on to recovery, edema begins to subside at the end of 48 hours. To prevent
secondary bronchopneumonia, which may develop from 3 to 5 days after ex-
posure, specific antibacterial therapy, preferably penicillin, may be given
prophylactically when edema begins to subside.

The early symptoms of phosgene poisoning, which include coughing,
choking, or vomiting, are not a prognostic y.,rdstick. In some cases, a latent
period of from 2 to 24 hours is followed by signs of pulmonary edema, of which
cyanosis is the most ominous. The condition may become steadily progressive,
and the patient eventually passes into a shocklike state. If signs and symptoms
of respiratory distress appear in a person who has been exposed to phosgene
and has continued with his duties, he must be put at complete rest immediately,
kept comfortably warm, and given oxygen in as high concentration as possible.
If distress continues, morphine may be given cautiously, in small doses.
Codeine is useful if cough is the most prominent symnptom.

Drugs tested and proved useless or even harmful in the treatment of plio,-
gene poisoning include atrol)ine and cardiac and rebpiratory stimulants such
as epinephrine (Adrenalin), epliedrine, amnplhetaminle (Benzedrine) sulfate,
nikethamnide (Coramine), pentylenetetrazol (Metrazol), and alcol,,il. Plasma
anl parenteral fluids are not useful. Venesection is also not useful and is
definitely harmful if pract iced (luring the shocklike stage.
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Choropicrin.-The effects of this agent are essentially the same as those
of phosgne, except that chloropicrin is quite irritating to the eyes and more.
destructive to the bronchiolar epithelium. Symptomatic treatment is suffi-
cient if the ocular injury is mild. Otherwise, therapy is the same as for phos-
gene.

Chlorine.-The immediate symptoms of chlorine poisoning, which include
burning in the throat, coughing, and a sense of suffocation, are the result of
injury to the upper respiratory tract. The gas is extremely irritating to the
entire respiratory tract. Therapy is the same as for phosgene poisoning.

Sternutators

Measures against sternutators, the effect of which, while temporarily in-
capacitating, is transient, underwent only one change during the course of the
war. The original treatment was to inhale the vapors from a bottle containing
bleach powder. Later, chloroform vapor was substituted.

Sternutators are dispersed by heat in the form of smoke. The medical
effect of all three gases in the group is similar. They irritate the nose, sinuses,
throat, and eyes. Symptoms include pain and a sense of fulness in the nose,
headache, a sensation of burning in the throat, a sense of tightness in the chest,
very severe coughing and sneezing, lacrimation, frequently nausea and vomit-
ing, and sometimes mental depression.

Except during the act of vomiting, the gas mask should be worn during
exposure to these agents. The inhalation of chloroform may give considerable
relief, but, whether it is used or not, prompt recovery is the rule in all cases.

Systemic Poisons

Evolution of policies

The treatment of cyanide poisoning by arnyl nitrite was considerably modi-
fied in the course of the war. In the July 1941 edition of TM 8-285, it was
recommended that amyl nitrite fumes be inhaled for 15 to 30 seconds every
3 minutes until sodium thiosulfate could be given intravenously. In the No-
vember 1942 revision, it was recommended that the number of ampules used in
a given case be reduced to four, and, in the April 1944 revision, the number
was reduced to two. However, since the purpose of the medication is to form
methemoglobin and since a greater concentration than could be produced by
these dosages was desirable, the April 1945 revision of the manual recommended
that a total of eight ampules be given in four doses of two ampules each. This
amount is adequate to combat the effects of the cyanide gases, and the vaso-
depression which follows its use is not dangerous.

With this exception, no serious modifications in the therapy of systemic
poisons were made during the course of the war.



92 ACTIVITIES OF SURGICAL CONSULTANTS

Final policies and practices

Hydrocyanie acid.-This agent produces its effects by combination witli
an enzyne essential for oxidation within the tissues. The respiratory center
is particularly susceptible. Exposure to high concentrations of the gas results,
within a few seconds, in an increased depth of respiration, followed within 20
to 80 seconds by convulsions and within 60 seconds by cessation of respiration.
The heart continues to beat for several minutes longer.

As soon as the gas mask is applied, two ampules of amyl nitrite are
crushed and placed beneath the facepiece. The procedure is repeated every
3 or 4 minutes until eight ampules have been given. The nitrite immediately
forms methemoglobin, which competes with the enzyme in taking up the cya-
nide. When it is available (it was an item in short supply during World
War II), sodium nitrite (10 cc. of 1 percent solution) should be injected intra-
venously over a period of 1 minute at 10-minute intervals until a total of 50
cc. has been given. Each injection of sodium nitrite is alternated with the
injection by vein of 10 cc. of 10-percent sodium thiosulfate solution. Artificial
respiration should be attempted if respiration ceases.

Cyanogen chloride.-The immediate action of this agent is similar to
that of hydrocyanic acid, but it also acts on the respiratory tract as phosgene
does. Treatment is similar to that prescribed for hydrocyanic acid and phos-
gene.

Arsine.--After arsine is absorbed from the respiratory tract, its first effect
is to produce hemolysis, evidenced by anemia, hemnoglobinemnia, inethemoglobi-
nemia, and henloglobinuria. It also affects the liver and kidneys by way of
its presence in the circulating blood. Death results from anemia or from
hepatic or renal failure.

Treatment consists of intravenous fluids, blood transfusions as indicated,
and injections of BAL in oil as in the treatment of systemic lewisite poisoning.

Lacrimators

No change was made in the treatment of contact with lacriinators in the
course of the war. All gases in this group cause immediate pain, blepharo-
spasm, and lacrimation, and they also irritate the skin and nose.

The most effective first aid measure is immediate masking. The eyes
must not be rubbed; if they contain liquid contaminant, they should be washed
out with water. Superficial skin burns should be treated symptomatically.
A 0.25-percent solution of sodium sulfite neutralizes these agents.

CHEMICAL BURNS

White phosphorus ignites spontaneously when it is exposed to air, and if
the flaming particles hit the skin they are always dificult to remove. Copper
sulfate in l)ercent solution was recommended as a first aid measure. The
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flame could be extinguished and the particles could be kept from reigniting
by repeated applications of water until the copper solution could be applied.

The usefulness of copper sulfate is twofold. It coats phosphorus particles
with copper phosphide, so that they do not reignite on exposure to air, and
it makes them visible in the burned areas of the skin, with the result that they
are more readily removed. 7

Early in 1944, reports from ETOUSA (European Theater of Operations,
U.S. Army)"8 suggested that gauze or double-napped cotton flannel impreg-
nated with copper sulfate would be useful in the equipment of the individual
soldier, since wetting the pad with water from his canteen would immediately
provide copper sulfate solution. On requisition from this theater, an issue of
nonstandard double-napped flannel pads, 3 by 3 inches, impregnated with
copper sulfate and packed three to an envelope, was approved. After thorough
investigation, standardization of the item was accomplished on 5 February
1945.3 The pad was described in the July 1945 issue of the Bulletin of the U.S.
A rimy Medical Department.

Reports from the Southwest Pacific in 1945 were to the effect that casualties
caused by white phosphorus were steadily increasing in number and that some
patients had developed what was believed to be systemic phosphorus poisoning.
Medical officers in the field reported difficulty in securing information on the
subject, which was not surprising in view of the paucity of material in the
literature. Because of this lack, and because of the apparent increase in
casualties from phosphorus, the Medical Division, Chemical Warfare Service,
was requested to compile all available information on the subject to be for-
warded to the theaters in the form of a technical bulletin and to be published
in the Bulletin of the U.S. Army Medical Department. Hostilities ended
before these plans could be carried out.

Thermite, magnesium, and magnesium alloys.-The only medical prob-
lems associated with these agents were the removal of metal particles from the
tissues and the treatment of the resulting burns, in which approved methods
were always employed.

Oil incendiaries.-Oil incendiary bombs and flamethrowers introduced
the usual problem of burns. In addition, they caused pullonarT damage
and laryngeal and glottic edema if used in enclosed spaces. They also reduced
the oxygen content of the air. Treatment consisted of the introduction of fresh

-r Informal Monthly Progress; Report, Medical Research Laborator., Medical Division, Office of
the Chief, Chemical Warfare Service. 15 Sept. 1944.

(1) Sanitary Report. Sth Infantry Division, XV Corps, ITY'OUSA. March 1944. (2) Report. 1st
Lt iugo H. Vivadell and 2d Lt Alex Scilezinger, 44th Chemical Laborator.%. ETOUSA. 7 June 1944,
subject" Study of the Preparation and Use of Copper Sulfate-Inpregnated Pads as First Aid Against
Burning White l iosphoruA on the Skin.

v (1) Memorandum. Capt George It Greenwood. Surcical Consultant, Division. for Chief. Medical
Division. Chemical Warfare Service, 16 Aug. 1944. subject. Project Spcifications for Copper Sulphate
Pad. (2) Letter, Medical Research Laboratory. to Chief. Medical Di ision. Office of the Surgeon
General, 11 Dec 1944. subject : Copper Sulfate Pads. with first Indorsement thereto. 13 Dec. 1944.

10 Letter Chief Consultant in Surger.\. Surgical Consultants Division. Office of the Surgeon Gen-
eral. to ('hief. Medical Di-'ision. Chenilcal Warfare Service. Armjn Service Forces. 19 June 1945. mubject:
Systemic Phosphorus l'oisi'ning.
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air and, when possible, the use of oxygen in high concentrations. Burns were
treated as if they were ordinary thermal burns. Artificial respiration was
sometimes necessary.

SCREENING SMOKES

HC (hexachloroethane) mixture.-Serious or even fatal consequences
may follow exposure to this smoke in enclosed spaces or near its point of pro-
duction in the open. The zinc chloride it contains has a damaging effect on the
respiratory tract and may produce coughing, choking, and asthmalike symp-
toms at once, as well as pulmonary edema later. Immediate symptoms are re-
lieved by the intramuscular injection of 0.5 cc. of Adrenalin (1:1,000).
Pulmonary edema is treated as if it were caused by phosgene. If exposure has
been particularly heavy, BAL in oil is given in appropriate doses, as in lewisite
poisoning.

FM (titanium tetrachloride).-This liquid produces acid burns of the
skin and eyes, which are relieved by washing with water.

FS (sulfur-trioxide-chlorosulfonic acid solution).-This liquid causes
acid burns, and in heavy concentrations it may seriously affect the eyes, skin,
and respiratory tract. Minor lesions are treated symptomatically after they
have been washed with water. The treatment of burns of the skin, eyes, or
respiratory tract depends upon the severity of the damage.



CHAPTER IV

Ophthalmology'

M. Elliott Randolph, M.D.

OPHTHALMOLOGY BRANCH

Activation and functions.--The Ophthalmology Branch, Surgical Con-
sultants Division, Professional Service, Office of the Surgeon General, was
activated on 15 April 1044. Maj. (later Lt. Col.) M. Elliott Randolph, MC,
(fig. 17) who previously had been on duty with the Army Air Forces, became
its first chief. The functions of the newly created Ophthalmology Branch were
as follows: To establish policies and procedures in general ophthalmology and
care of the blind in the Army; to advise on assignments of qualified specialists
in these fields; to correlate information and afford consultation and advice per-
taining to ophthalmology and care and management of the blind; and to
maintain liaison with the Navy, the Veterans' Administration, the Federal
Security Agency, and civilian ophthalmologic groups.

Office space was provided for Major Randolph in the office of Lt. Col.
Walte H. Potter, SnC, the director of the spectacle program and chief of the
Optical Branch in the Medical Supply Division. A cordial and smooth-func-
tioning relationship existed between these two branches.

Shortly after assuming his new duties, Major Randolph was informed by
The Surgeon General that he was to be responsible for the program to rehabili-
tate the blind and deaf. This came as a considerable shock, and, while it seemed
somewhat logical that the blind should be his responsibility, rehabilitation of
the deaf seemed somewhat out of the question. Fortunately, Major Randolph's
superiors in the Surgical Consultants Division shared his sympathies and were
able to convince Maj. Gen. Norman T. Kirk, The Surgeon General, that some-
one elso should be brought into the Division to be responsible for the program
for tit, ,habilitation of the deaf. This was later accomplished (p. 105).

CARE OF THE BLIND

Apparently, no provision had been made for the reception and care of
blinded casualties until they began to arrive from overseas. These patients
filtered into various receiving hospitals and then were turned over to the
Veterans' Administration for rehabilitation. Following a Presidential direc-

I See also the "Medical Department, United States Army, Surgery In World War I Ophthalmology
and Otolaryngology. Washington: U.S Government Printing Office, 1957."
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IFicumu I 7.-MaIj. .11. Elliott Randolph, .1C, C'hief,
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faiiy. 'Llie Nax lioxx cx er, xx as Hot iii accord N% ih tlu k programt and asked

that their caulisand also Adi-iue. camualties be t ratisferried to thle Navy hos-

p~ital inl Philadelphia.
Old Farms Convalescent Hospital (Special) -Plani s for the acttiaon

of Old Farms Coluvaie.,vet I [ta-pit al (.Special) -couuIouil11x referred to a., Old
Farins or Ax on ( )h Fa tiii -xx eie heiul i'Nrstalliized uponl Major Raldol ph'se
an lival inl tile Office of the suigeon G eneral. The t'acilit x %%x as to lbe unider' lite
ov-erall direct ion of Col. Fu-edevik, IF[. Th'orne. M ( ' also fonilel ' X of (lhe Army
Air F~orces, and inore recenithl comnmandinig olhicei- of lite regrional hospital
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at Keesler Field, Miss. As the opening of Old Farms drew near, there was
curiosity concerning the type of rehabilitation program for the blind that
would be established there and who would direct it. Colonel Thorne, it was
""vealed later, had already asked for the transfer to Old Farms of key
personnel from the rehabilitation facilities at Valley Forge General Hospital.
Naturally enough, any program for the rehabilitation of the blind would have
been successful with such men in control as the director of the program for the
blind at Valley Forge, Sgt. (later Capt., MAC) Alan R. Blackburn, Jr., and
his two associates, Sgt. (later 1st Lt., MAC) Richard E. Hoover and Sgt.
(later 2d Lt., MAC) Paul Conlon. The personnel problem was finally solved
by the transfer of Sergeant Blackburn to Ol Farms Convalescent Hospital
to direct its new program. Sergeants Hoover and Conlon remained at Valley
Forge to direct the program there. On 21 July 1944, the first blinded casualties
from Valley Forge General Hospital arrived at Old Farms for their final
period of social-adjustment training before discharge from the Army.

During the fall of 1944, Major Randolph continued to make trips almost
every week to Old Farms. The main purpose of these trips was to permit
Lieutenant Blackburn to pour out his tales of woe. The former used every
means at his disposal to bolster the morale of the latter. In spite of his un-
happiness, Lieutenant Blackburn was doing a magnificent job. Additional
personnel were becoming available, and, as the year drew to a close, it ap-
peared that morale was ever improving (fig. 18). At the same time, con-
siderable difficulty was being experienced with the Veterans' Administration
because it was believed that this organization was not prepared to assume the
responsibility of looking after the blind after the Army had completed its
mission of social-readjustment training. At about this stage in the program,
Major Randolph was relieved from his assignment in the Office of the Surgeon
General (p. 102). A full account of subsequent developments at the Old Farms
Convalescent Hospital (Special) is given in another volume of the history
of the Medical Department, United States Army.2

Valley Forge General Hospital.-Ieanwhile, the programn for the blind
was functioning most efficiently at Valley Forge General "lospital under the
overall direction of Lt. Col. James N. Greear, Jr., MC. The program benefited
immeasurably by Colonel Greear's foresight and organizational ability. Every
available soldier who had had any experience with rehabilitation of the blind
was transferred to Valley Forge General Hospital. The specific rehabilita-
tion a.4pects of the program were under the direction of Sergeant Blackburn
until his transfer to Old Farms. Ile was ably assisted by a number of Army
and civilian workers.

Dibble General Hospital.-Inasmnuch as it was found necessary to estab-
lish an additional rehabilitation ceiter for the blind at Dibble General Hios-
pital, Lt. Col. Norman Cutler, MC, w- placed in charge of the eve ser,'ice
and made responsible for initiating a relabilitationi progra for the blind

SSee footnote 1. p). 9..
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similar to that at Valley Forge General Hospital. He started from nothing,
and since all key personnel were at Valley Forge the going was pretty difficult
at -fist. Soon, however, some civilian personnel qualified in rehabilitation
of the blind were obtained on the west coast and orienters a were trained by
the staff at Dibble. Equipment was gradually assembled, and, by October
1944, a training program was running most efficiently. A separate building
was erected for projects of the rehabilitation program.

OTHER CONSULTANT ACTIVITIES

Ophthalmologic personnel.-One of the first things the chief of the
Ophthalmology Branch did after his arrival in the Office of the Surgeon
General was to review the ophthalmologic personnel in each of the eye and
plastic surgery centers. Fortunately, this author knew personally the chief
of the eye section at most of the centers and kept in contact with their problems
tl,rough personal telephone calls. The equipment situation was fairly satis-
factory, but all the centers were in critical need of additional ophthalmologists.
As the patient census at each hospital became greater after D-day, the need for
additional trained ophthalmologists became more apparent. The Army Air
Forces released about 10 qualified ophthalmologists who were eagerly pressed
into service and distributed to the various eye centers. The ideal of 1 ophthal-
mologist to 50 patients was never realized. At Valley Forge General Hospital,
the largest of the eye centers, the average was about 1 to 190.

Field trips.-During this time, the consultant in ophthalmology made
numerous trips to Valley Forge General Hospital because of its proximity.
There, he learned firsthand some of the problems concerning the rehabilita-
tion of blinded casualties and also the needs and problems of the clinical
side of Army ophthalmology. About the last of May 1944, the consultant in
ophthalmology visited the eye services at Woodrow Wilson General Hospital,
Staunton, Va., Nichols General Hospital, Louisville, Ky., and Lawson General
Hospital, Atlanta, Ga. Each service was staffed with a particularly outstand-
ing ophthalmologist, and the services were excellently run. Major Randolph
visited Dibble for the first time during the summer of 1944. The eye cases
were beginning to overflow, and there was a great need for more space and
more trained ophthalmologists, a situation which was not alleviated.

Civilian consultants in ophthalmology.--On 2 September 1944, Major
Randolph wrote a personal letter to each surgical consultant in each service
command designating the types of eye cases which should be sent to various
hospitals and, in adlition, recommending that a civilian consultant in ophthal-
mology be appointed in each service command. Certainly, each plastic and
eye center was located conveniently near a large medical center so that the
use of civilian consultants could have beei very practical and helpful. Nothing,

3 Ortenters N\as an appellation given ,isted personnel Aho wiere a..igned to a newb blinded
person to match over Min and to orient him in t~er* re.,pect a Ith reftrence to hi. person and his
environment.
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however, came of the recommendation except in the Ninth Service Command,
where Dr. Frederick Cordes of San Francisco kept in close touch with Dibble
General Hospital and w,:s tremendously helpful.

Acrylic artificial eyes.-In March 1944, General Kirk returned from his
visit to the European theater where he was impressed with the achievements
of the new plastic artificial eye which had been devised by Capt. (later Maj.)
Stanley F. Erpf, DC, at the 30th General Hospital, England. He conceived
the idea of recalling Captain Erpf to this country to work on standardizing
production techniques with two other dental officers who had been experiment-
ing along similar lines in the Zc.ie of Interior, Maj. Milton S. Wirtz, DC,
and Maj. Victor H. Dietz, DC. Inasmuch as the stock of artificial eyes in
this country was being rapidly depleted, it was extremely fortunate that the
process of fabricating such eyes from dental acrylic was discovered at that
time, This project was the responsibility jointly of the Optical Branch under
Colonel Potter, his associate Mr. Stanley W. Rybak, and the Ophthalmology
Branch.

It was decided that a training center for the fabrication of plastic
artificial eyes would be set up at Valley Forge General Hospital, and each
service command was instructed to send one or two dental surgeons for a period
of 4 to 6 weeks' training under the tutelage of the aforementioned officers.
Although those in charge of the project were assured in emphatic terms that
there was not an inch of room available at Valley Forge, adequate space was,
nonetheless, quickly found and the program became an outstanding success.
These dental officers were then distributed, after a training period, to the eye
centers throughout the country and they, in turn, set up laboratories for train-
ing enlisted personnel. The program kept functioning in each hospital until
the closing of each center.

Liaison with consultants in ophthalmology overseas.-Major Ran-
dolph, during his first term in the Office of the Surgeon General, kept in con-
tact with Col. Derrick T. Vail, MC, the senior consultant in ophthalmology
in the European theater. Colonel Vail's needs were mostly those of ophthalmic
supplies, and the filling of his demands was speeded up in this country when-
ever it was possible. Maj. (later Lt. Col.) Trygve Gundersen, MC, was a
part-time consultant in the Mediterranean theater. Major Randolph kept
in fairly close contact with him. The author, however, knew nothing what-
soever about ophthalmologic consultants in the Pacific areas. His personal
friends among the ophthalmologic personnel who had been so unfortunate as
to be sent to the Pacific all wanted but one thing-to be sent home as quickly
as possible.

First tour ends.-About Christmas 1944, Colonel Vail arrived in the
United States from Europe. Strangely enough, the thought immediately
occurred to Colonel Greear that he had had enough of Valley Forge General
Hospital and was most anxious to get into administrative work again. le
calculated, also, that Major Randolph was more than anxious to get into
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clinical work and away from administrative work. Thus, it seemed to him
that Colonel Vail might be the solution to each problem. Major Randolph ,

never knew quite how the details were worked out, but on,22 Februa 1945
he was transferred to Valley Forge General-Hospital, Colonel Greear was
transferred to Europe, and Colonel Vail took over as chief of the OPliitha-
mology Branch. This seemed to satisfy everybody but Colonel Vail. As
usual, however, Colonel Vail did the job in his customary, superb way. Mean-
while, Major Randolph was promoted to lieutenant colonel in January, shortly
before his reassignment to Valley Forge General Hospital.

THE SECOND TOUR

Colonel Vail remained as tle consultant in ophthalmology and chief of
the Oplthalmology Branch until 28 July 1945. He was succeeded by Major
Gundersen, who requested and received his release from the Army about the
end of November 1945. Again, Colonel Randolph was notified by Lt. Col.
Michael E. DeBakey, MC, that his former position was open and that there was
not enough time to train another man to take over. Colonel Randolph resumed
his former position on 8 December 1945.

A bright spot of these early days i Washington during December 1945
was the consultant's relationship with Brigadier Sir Stewart and Lady Duke-
Elder who had been invited to this country by General Kirk. Sir Stewart
had been the consulting ophthalmologist to the Royal Army throughout
World War II. Colonel Randolph accompanied them on a tour of several
hospitals in the East, and it was a great experience. Colonel Randolph spent
the remaining months in the Office of the Surgeon General working on the
history of ophthalmology in World War II. In April 1946, when he finally
convinced Colonel DeBakey that this history had been completed, he was
released from the Army.

RECOMMENDATIONS

One cannot be associated in an administrative medical position in the
Army without realizing that certain recommendations should be given serious
consideration. The following recommendations in the event of another na-
tional emergency are prompted by the author's experiences as the consultant
in ophthalmology to The Surgeon General during World War II:

1. A consultant in ophthalmology should be placed on active duty at
once in tie Office of the Surgeon General. If a man of high qualification is
present in the Army, let him be considered as consultant. If such a man is
not available, the executive committee of the American Oplthalhological So-
ciety might be asked for its opinion as to a desirable civilian ophthalnologist.

2. Upon the activation of each oversea thefater, a consultant in ophthal-
mology should be placed on duty at once and be made responsible for the
ophthalmologic program within the theater. Whether he should serve part
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time or full time in this capacity would depend upon the size and burden of
the theater.

3. On the assumption that there will be an eye center in each service com-
mand, or similar command in the Zone of Interior. the chief of the center
(presumably an ophthalmologist of outstanding qualifications and compe-
tence) should serve part time as consultant in ophthalmology within the com-
mand. In particular, he should advise the servica command surgeon on the
qualifications and assignment of ophthalmologists. The policy of having
the surgical consultant or the surgeon of the command evaluate the qualifica-
tions and make the assignment of such highly specialized physicians as oph-
thalmologists is open to question.

4. A consultant in charge of the care of blinded casualties should be ap-
pointed immediately. He should be chosen after consultation with leading
authorities in the field, and should have had a long and outstanding experience
in work with the blind. He should work closely with the consultant in oph-
thalmology, but he would probably serve as well in a civilian capacity as in
a military capacity. In World War II, the delayed appointment of a consult-
ant in charge of the care being given blinded casualties seriously delayed the
program.

5. An optical section should be activated at once in the Office of the
Surgeon General and should be given responsibility for all supplies and for
the administrative details of the artificial-eye program. It should work in
close cooperation with the consultant in ophthalmology. An officer, thoroughly
experienced in the problems of optical and medical supplies and possessing
special familiarity with the spectacle program, should be assigned to the office
of the consultant in ophthalmology in each oversea theater.

6. The ophthalmologic and otolaryngologic services should be separated
administratively in large installations, such as regional and general hospitals.
A competent man should head each service, and he should be independently
responsible to the chief of surgery. A single chief of section in the ophthal-
mologic service cannot possibly provide competent administrative and profes-
sional supervision of a patient load of 200 per officer, as was frequently
required in World War II.

7. Monthly reports should be submitted by oversea consultants to the
consultant in ophthalmology in the Office of the Surgeon General. Abstracts
of these reports could then be incorporated in a monthly newsletter for distri-
bution to oversea and Zone of Interior installations.

8. During basic training, all medical officers should receive a certain
number of lectures on traumatic ophthalmology. More advanced work could
be made available in elective courses.

9. Articles dealing with military ophthalmology should be microfilmed
for general oversea distribution. This activity should be one of the respon-
sibilities of the consultant in ophthalmology in the Office of the Surgeon
General.
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10. During World War II, the Army Air Forces convinced many doctors
of the desirability of joining this branch with the result that an unnecessarily
-large number of outstanding ophthalmologists joined the Army Air Forces
aid spent the rest of their Army days performing the most trivial types of
ophthalmology in regional and station hospitals. A large number of this
country's then leading ophthalmologists were responsible for large clinics in
Florida and the Southwest. The need for such men in the huge Army eye
centers was glaringly apparent. The hospitals in which these men were
serving could have been handled adequately by an ophthalmologist who had
recently received certification by the American Board of Ophthalmology
eligible for such certification.



CHAPTER V

Otoiaryngology

Leslie E. Morrissett, M.D.

ESTABLISHMENT OF OTOLARYNGOLOGY BRANCH

Until the middle of 1944, the specialty of otolaryngology had no official
representation in the Office of the Surgeon General. Individual chiefs had
the responsibility for the conduct of their otolaryngologic sections, which were
usually organized under the surgical services, in hospitals throughout the Zone
of Interior. If problems in this field reached the Professional Service, Office
of the Surgeon General, the usual policy was to refer them to the chief of the
ear, nose, and throat service at Walter Reed General Hospital. Three civilian
consultants in otolaryngology had been appointed early in the war and were
available for consultation. They were Dr. Albert C. Furstenberg, Ann Arbor,
Mich., Dr. Dean McAllister Lierle, Iowa City, Iowa, and Dr. John Mackenzie
Brown, Los Angeles, Calif.

The program for aural rehabilitation of the deafened and hard of hearing,
which eventually became the most important consideration of otolaryngology in
World War II, was set up under the direction of the Reconditioning Division,
Professional Service, Office of the Surgeon General. The impetus for the
creation on 15 June 1944 of the Otolaryngology Branch, Surgical Consultants
Division, Office of the Surgeon General, was the need for a reorganization of
this program. As a matter of fact, when the consultant in otolaryngology was
finally appointed, the magnitude of the rehabilitation program made it neces-
sary for him to give almost his entire time to it and left him little time for other
duties in the specialty of otolaryngology.

Although there had been a realization of the potential importance of the
problem of the deafened soldier as early as May 1943 (p. 112) and the realiza-
tion had been implemented by the establishment of three specialized centers for
the treatment of defective hearing, the initial program was under the direction
not of an otologist but of a psychiatrist. In June 1944, Brig. Gen. Fred W.
Rankin, Chief Consultant in Surgery to The Surgeon General, following a
visit of inspection to two of the three hearing centers, reported to The Surgeon
General that the chief defect of the current program was the total lack of uni-
formity in the operation of these centers. He recommended that, to overcome
this defect and to improve the program in other ways, an otologist be placed on
duty in the Office of the Surgeon General to devote his full time to the program
for the deaf. This recommendation had been discussed informally by per-
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Fiauma 19.-Maj. Lcshie E~. Morrissett, MC, Chief,
Otolaryngology Branch, Office of tile Surgeon General.

sonnel concerned with the program since it had first been instituted and had
been a matter of particular concern to the late Dr. Wailter Ilughson, Otological
Research Laboratory, Abington Memorial Hlospital, A~bington, Pa., then
serving as a civilian consultant inl otologry.

General Rankin's recommendation was implemented onl 13 July 1944 with
theacivaio ofth Otlayngology Branch and the appointment of Maj.

(later Lt. Col.) Leslie E. Morrissett, MC, as Branch chief (1!'g. 19). Major
AMorri~sett bad been chief of the eye, ear, nloze, and throat service at Borden
General H~ospital, Chicka~ha, Okla., where his dutties had included the direction
of the Rehiabilitation Center for the lDeafened and Hard of hfearingt.

CLINICAL POLICIES

Clinical policies (lid not require a great deal of Major Morrissett's attenl-
I ion. These p)olicies were fairly well e-,tablished by the time of his appoint-
ment andI. inl general, followed thle policiez, then inl effec inl cil jan pract ice.
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Elective surgery of the nose, throat, and ears was prohibited except on very
clear-cut indications. Since, however, nasal and pharyngeal defects were not
usually iegarded as causes for rejection, many men inducted into the Army
required otolaryngologic treatment, and the volume of this work was sometimes
quite large.

Tonsillitis was the most frequent otolaryngologic diagnosis in Zone of
Interior hospitals, but tonsillectomy was permitted only when it was regarded
as absolutely essential for the maintenance of the health and military effective-
ness of the individual soldier. Rigorous enforcement of this rule produced no
deleterious results. Acute tonsillitis was treated by routine measures, includ-
ing the use of penicillin after it had become available.

Pharyngitis and nasopharyngitis occurred in much the same frequency as
in civilian life except for the epidemics which often followed the arrival of
increments of new troops in camps. Treatment was by the methods ordinarily
used in civilian life. Surgery was not permitted for deviations of the nasal
septum except when the deflection was marked and was attended with obstruc-
tive symptoms, headaches, and complaints referable to the ears.

Elective surgery on the larynx was limited to the removal of polyps and
papillomas. The incidence of carcinoma of the larynx was surprisingly high,
in view of the youth of the Army group. Laryngectomy was usually per-
formed, but an occasional patient was treated by the irradiation technique of
Cutler.

Otitis externa, while chiefly a problem in the Pacific, was sometimes ob-
served in Zone of Interior hospitals, particularly in the South. A variety of
antiseptic and chemotherapeutic methods were employed in its management, but
there was no doubt that the essential phase of treatment was strict cleanliness
of the external auditory canal.

Otitis media furnished the same constant problems that it does in civilian
life. Although the chronic condition was not regarded as a cause of rejection
for service, it was often necessary to arrange for certificate of disability dis-
charges for men suffering from it. Management of both acute and chronic otitis
media was by the practices then prevalent in civilian life. The sulfonamide
drugs were used until penicillin became available and was added to the arma-
mnentarium. The fact that there were only a few cases of mastoiditis was
considered by some observers to be attributable to the use of these agents.
However, the general impression was that, while these agents might have been
helpful in some cases of acute otitis media, they were of doubtful value in
acute exacerbations of the chronic disease and were of no value at all in
chronic cases. Insufflations of sulfanilamide powder, which at one time were
very popular, later were universally believed to be both ineffective and harm-
ful. It was unfortunate that the masking effects of chemotherapy and anti-
biotic therapy were not more generally realized. Inexperienced physicians did
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not always ap. -ciate the fact that relief of symptoms was not necessai'ily
synchronous wi ,. 6he resolution of infection.

The volume of cases of chronic sinusitis was very large. Like otitis media,
this disease was not regarded as a cause for rejection of draftees, and a con-
siderable number of men later had to be given certificate of disability discharges
for this reason. Sinusitis was sometimes a complication of the epidemics of
nasopharyngitis which followed the arrival at camps of increments of troops
fresh from civilian life. Therapy followed the usual civilian practices, and
elective surgery was discouraged. The systemic use of the sulfonamides and
penicillin was sometimes valtable in acute cases in which the micro-organisms
were sensitive to these agents, but, as in otitis media, they were of no value in
chronic cases and their masking effects were often harmful.

Bronchoscopy and laryngoscopy were used for both diagnostic and thera-
peutic purposes upon the proper indications. The fenestration operation was
not permitted. Rhinoplastic surgery for cosmetic or other reasons was per-
mitted in a few special cases, but for other reasons-for example, physiological
reasons-it was permitted in indicated cases. In these instances, it was done
by otolaryngologists with special training and with the express permission of
the hospital commanding officer.

Anesthesia was a matter of the individual surgeon's preference. Endotra-
cheal anesthesia gradually became popular for radical operations on the antrum
and mastoid, which, as just indicated, were not numerous. Tonsillectomy was
performed under some form of general or local anesthesia.

After the activation of the Otolaryngology Branch in the Office of the
Surgeon General, special cases which formally would have been referred to the
chief of the ear, nose, and throat service at Walter Reed General Hospital
now reached the consultant in otolaryngology through channcls. Most of the
cases which reached the consultant through the physical evaluation review
board in the Office of the Surgeon General concerned the disposition of patients.
Cases which concerned West Point cadets had to do with whether otolaryngolo-
gic conditions such as perforated eardrums would warrant continuation at the
Academy or would require dismissal on the basis of physical disability. Army
regulations governed decisions on these cases.

The recommendations made by the consultant in otolaryngology in the
Office of the Surgeon General were, of course, not directive in force. In one
particular case, which had occupied much time and thought and for which
the recommendations were made jointly by several consultants, the command-
ing officer of the hospital declined to accept the recomnnendations and con-
tinued to refuse to accept them even after active intervention by General
Rankin. This was not a usual situation, of course, but one which did occasion-
ally occur and for which no immediate remedy was obvious.
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ROUTINE ADMINISTRATIVE PROCEDURES

Hospital Organization and Personnel

Policies on hospital organization were already well established when the
Otolaryngology Branch was activated in the Surgical Consultants Division,
Office of the Surgeon General, in July 1944. As a rule, sections of otolaryn-
gology were a part of the surgical service. In a few hospitals, otolaryn-
gology was a separate service. In most, sections on otolaryngology and
ophthalmology were conducted conjointly by a single officer trained in one
branch or the other or, very occasionally, in both. This was obviously an
undesirable state of affairs. In small station hospitals, where there was,
perhaps, no other solution to the problem, patients who needed specialized care
in the field in which the section chief was not trained were transferred to
general hospitals. In larger hospitals, the policy of combined services was
unfortunate. There were shortages of specialized personnel, it was true, but
the popular explanation of the situation was that the tables of organization
which provided for the joint management of two widely dissimilar specialties
were the result either of the operation of the Office of the Surgeon General
under the Army Service Forces or of the failure to provide for a consultant
in otolaryngology on the proper level to advise upon such matters.

By July 1944, most hospitals, both those in the Zone of Interior and those
designated for oversea service, were fully manned, but otolaryngologic per-
sonnel were now in short supply. Later, in a number of instances, recommenda-
tions for changes in assignment were made and were based on personal observa-
tion of competence or were regarded as valid for other reasons. However, for
one reason or another, none of these recommendations was implemented.

The Army Air Forces, which were then part of the Army, had a surplus
of well-trained otolaryngologic personnel who were not very busy. Recom-
mendations for transfer of some of these officers to make up for shortages in
Army hospitals in the Zone of Interior and overseas were made informally but
were not acted upon.

Equipment and Supplies

Consultations with the proper authorities concerning cquipment and sup-
plies for otolaryngology were, as a rule, very disappointing, probably because,
again, the Otolaryngology Branch, Office of the Surgeon General, was activated
at such a late date. The errors were those which might have been expected in
lists of equipment made up, as a rule, by medical officers with no special train-
ing in otolaryngology.

.ks a rule, however, serious deficiencies were not numerous. Improvisa-
tions were sometimes necessary, but no patients really suffered because of lack
of equipment. There were numerous complaints, but most of them could be
explained by the rather general desire of surgeons in all fields to want more
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than they have. On the ether hand, much of the equipment was far too
elaborate. It was a good r'eal more than most otolaryngologists were used
to in civilian practice and was entirely unnecessary in view of the limited
amount of surgery permitted in many installations. Hospitals which needed
more equipment either improvifed it or secured it on loan from general surgery
services.

There were, however, a number of deficiencies in the equipment for the
hearing centers. Audiometers were in limited supply for a long time. These
were delicate instruments frequently in need of checking and repair, and
their maintenance was slow and difficult. In many instances, insufficient space
had been provided for proper testing (20-foot lanes), and the areas were
not sound conditioned or correctly located. In at least one hospital, the room
for audiometric testing was adjacent to the motor pool. These deficiencies
were partly due to failure to appoint a consultant in otolaryngology until late
in the war and were partly a reflection of the status of audiology before the war.

OTHER DUTIES

Hospital construction.--The professional duties of the consultant in-
cluded the making of recommendations concerning construction and equip-
ment in new hospitals and alterations in existing hospitals. These duties re-
quired consultation with appropriate sections of the Office of the Surgeon
General and were chiefly concerned with the hearing centers. Professional
'idvice in regard to these centers was usually readily accepted.

Special centers.-In addition to the centers for the treatment of hearing
impairments, special centers were established for the treatment of laryngeal
and esophageal cases and for speech defects. The speech defects were princi-
pally from head injuries, and the centers, which were never very active, were
opeeated in conjunction with neurosurgical and ,neurologic personnel. The
principal ce-.ter for the treatment of laryngeal injuries, which injuries proved
far more numerous than had been expected, was at Walter Reed General
Hospital.

Field trips.-Each of the hearing centers was visited several times when
necessary, but travel by the consultant in otolaryngology was otherwise strictly
limited. He was not included in any of the so-called "Flying Circus" trips,
in which groups of officers in the Office of the Surgeon General traveled by air
to various hospitals in the Zone of Interior to study the administrative organi-
zation, the functioning of the various services, and the care of patients. Other
consultants, however, were included in these "Flying Circus" trips from time
to time.

The personal observation, which would have been possible had the policy
on travel been less restrictive, would have obviated the difficulties which arose
from corre 'ondence regarding personnel. In numerous instances, letters
were receive(t from otolaryngologists concerning assignments, equipment,
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therapeutic methods, and other matters which were not always easy to evaluate
at long distance. Some of these letters could, of course, be discounted upon
the first reading. In other instances, however, though the complaints seemed
justified, it was almost impossible to recommend action without personal ob-
servation. In only one instance was such personal observation permitted.
On that occasion, it was recommended that the officer in question be transfer'ed
to another installation in which his duties would not provide the opportunities
for the surgery he was attempting.

Liberal use of the long distance telephone compensated to some degree for
the restraints upon travel by the consultant in otolaiyngology.

Liaison.-Liaison with various otolaryngologic organizations and with lay
and other organizations concerned with this field was one of the duties of the
consultant in otolaryngology.

After his appointment to this position, this consultant served on the Sub-
committee on Otolaryngology, Division of Medical Sciences, National Research
Council, and replaced the medical and administrative officers who had served
previously on the Subcommittee. He was also appointed alternate liaison
officer and, later, liaison officer on the Committee on Sensory Devices, Office of
Scientific Research and Development.

Liaison officers were invited to all section meetings of Office of Scientific
Research and Development committees, at which their special projects were
discussed. Direct and official contact was permitted with National Defense
Rearcl Committee contractors without, violation of rules concerning com-
munication through official channels. No substantial change in research proj-
ects was permitted without the approval of the responsible supervising di-
vision of the Office of Scientific Research and Development, but this arrange-
ment provided frequent and helpful contacts with persons concerned in these
projects. Many of the practical results of the research carried out by the
special committees of that office were applied at the hearing centers as pre-
liminary data became available, but the war ended before these projects were
completed.

Other groups with which liaison was maintained included the American
Academy of Ophlialmology and Oto-Laryngology; the American Otological
Society; the American Laryngological Society; the Section on Laryngology,
Otology and Rhinology of the American Medical Association; the American
Broncho-Esophagological Association; the Triological Society (the American
Larynological, Rhinological and Otological Society) ; the American College
of Surgeons; and the American Board of Otolaryngology. For the most part,
liaison was effected informally, frequently by telephone or by personal contact.
These contacts, ho~vever, were extremely profitable in that specialists in the
field could be 1 ' informed of Army problems and progress and that the
consultant in ot6iaryngology, in his turn, could keep abreast of therapeutic
and other advances.
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Close liaison was maintained also with the American Hearing Society
through its central office in Washington; the Volta Bureau of the Alexander
Graham Bell Association for the Deaf; and other lay organizations. These
contacts frequently brought to the attention of the consultant in otolaryngology
both general problems and special cases.

The consultant in otolaryngology served as a member of the Subcommittee
on Audiometers and Hearing Aids of the American Standards Association and
attended several meetings. At a conference on underwater sound at the U.S.
Submarine Base, New London, Conn., a paper was presented as part of a
symposium on this subject.

The consultant attended meetings of specialized societies and presented
talks on the occasion of special meetings, such as the silver anniversary meet-
ing of the New York League for the Hard of Hearing when it met with the
Otolaryngology Section of the New York Academy of Medicine, New York,
N.Y., in 1944.

Close liaison was maintained with the Veterans' Administration, chiefly
through informal conferences. The relationship was invariably cordial and
cooperative, and it was believed that a good groundwork had been laid for
the assumption by the Veterans' Administration of the care of deafened
veterans after the war.

Public relations.-A large part of the consultant's duties had to do with
a field that might be termed public relations. This included correspondence
on special cases with members of Congress who forwarded letters from their
constituents. These letters usually dealt with physical disabilities which, it
was believed by the soldiers' parents, would be jeopardized by continuation
of service, by continued service in the present assignment, or, in particular, by
oversea service. The most usual reasons listed were sinus trouble, hearing de-
fects, headaches, and a former history of mastoid disease. Each of the cases
was, of course, investigated, but only very occasionally was the request re-
garded as justified from the standpoint of the soldier', well-being.
AURAL-REHABILITATION PROGRAM FOR THE DEAFENED AND

HARD OF HEARING

Background and General Considerations

The impetus to the appointment of a consultant in otolaryngology in the
Office of the Surgeon General in July 1944 was, as already mentioned, the
need for changes in the Army aural-rehabilitation program. The description
of this consultant's functions, in fact, began with a stbt)ment of his responsi-
bility for the establishment of policies and procedures in the care of the deaf
in the Army.

Specialized centers for the treatment of Army personnel with defective
hearing sufficient to preclude their return to duty had been set up in May
1943 at Borden General Hospital (fig. 20); Hoff General Hospital, Santa
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FIGURE 20.-Aural rehabilitation at Borden General Hospital, Chickasha,
Oklahoma. A. Audiometric assessment of hearing loss. B. A group learn-
Ing lipreading with the aid of motion pictures. C. Practice class In
lipreading.
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Barbara, Calif.; and Walter Reed General Hospital, Washington, D.C. The
center at Walter Reed General Hospital was transferred to Deshon General
Hospital, Butler, Pa., in September 1943 (fig. 21). The first phase of the pro-
gram was under the direction of a trained psychiatrist, Maj. (later Lt. Col.)
Walter E. Barton, MC, Assistant Director, Reconditioning Division, Oflice
of the Surgeon General.

By January 1944, the increase in the patient load at the specialized centers
had resulted in so many problems that a conference on the whole subject of
rehabilitation of the deafened was authorized by The Surgeon General and
was held at Hoff General Hospital, 2-4 February 1944. The mere perusal of
the recommendations made by this conference made it evident that the three
specialized centers for rehabilitation of the deafened were operating, for all
practical purposes, as individual units, and this lack of coordination was one
of the chief reasons for the establishment of an Otolaryngology Branch.

The reorganized program is described in detail in the volume in this series
concerned with otolaryngology, but certain of the essential facts require
repeating here.

The problem with which the Army found itself confronted in the rehab-
ilitation of the deafened and hard-of-hearing soldier had no parallel in civil
life, either in the mnmber of patients to be dealt with or, in some cases, in the
circumstances of tbeir deafness. At the beginning of the aural-relabilitation
program, the following three special difliculties had presented themselves:

1. Tie material used in the teaching of the hard of hearing in civilian
life was almost entirely directed toward children.

2. The Army at this time had neither the trained )ersonnel to conduct
such a program nor tie technical personnel to build, install, and maintain
the essential electroacoustic equipment.

3. Highly specialized and difficult-to-obtain equipment was required.

Development of the Program

The first duty of the newly a)pointed chief of the Otolaryltngology Branch
was to survey the situation at the three hearing centers. An analysis of the
data secured made it clear that deafened and hard-of-hearing )atients had,
on the whole, received excellent care and that the chief deficiencies of the pro-
grain at this time had to (1o with lack of equipment, shortages of personnel,
and lack of uniformity and procedure. True, corrective action was being
taken to overcome these deficiencies, but the added impetus provided by the
appointment of the consultant in otolaryngology to coordinate and integrate
activities undoubtedly accelerated developmentc 9 f the full-fledged programn
which eventually evolved. The followiing developments were particularly
noteworthy:

Equipment.-A list, of basic equipment was drawn up with the assistance
of Dr. Richard K. Silverman, director of tile Central Institute for the Deaf,
atiliated with Washington Uliversit y. St. l'ouis, Mo., and Mr. C. E. Hlarri-
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son, who had had many years of experience in electronics at this institution.
In July 1944, all three centers were still without sound-level meters, magnetic-
tape recorders, some units of electroacoustic equipment, and other equally basic
items. However, by 1 November 1944, most of the essential equipment had
been procured and installed in all three centers. At the same time, utilization
and disposition of the equipment, which previously had varied widely, were
standardized and made uniform.

Personnel.-The staffs aiready at work in the hearing centers in July
1944 were augmented as rapidly as possible to meet expected patient loads.
Qualified personnel already in service were identified from a search of per-
sonnel records in The Adjutant General's Office and assigned to the centers.
All organizations working in the field, both lay and professional, governmental
and private, were solicited for assistance. Eventually, an adequate number of
both military and civilian personnel were secured for the positions open in the
hearingcenters.

When, on early visits to the centers, it was found that otologists specially
trained for the program were being assigned to other duties and that their
specialized skills were not being fully utilized, the importance of retaining
intact the organization which had been set up was explained to responsible
officers in the service commands, and the time, effort, and monies expended in
the training of personnel were emphasized. Later, a War Department memo-
randum stressed the importance of retaining in their specialized capacities
critically needed specialists, among whom were listed psychiatric social work-
ers, lipreading specialists, speech correctionists, and acoustic technicians.

Organization.--Under the plan of reorganization put into effect by the
consultant in otolaryngology, an otologist directed the aural-rehabilitation
program at each center. Medical officers became responsible to the otologist
for the diagnostic and therapeutic management of the patients, whereas,
formerly, the program had operated as a group of separate services. Although
compliance with the basic plan of organization was insisted upon, each center
was given latitude for the expression of individual initiative in its program.
Facilities for the transmission of information from center to center insured the
rapid utilization for all patients of any policy or procedure which had proved
of value in a single center.

Selection of patients.-The standards of hearing acuity under which men
were inducted into service obviously permitted the entrance of many with
markedly defective hearing. Moreover, the tests by which acuity was deter-
mined were admittedly inaccurate. Originally, a hearing loss of 60 decibels
was required for admission to the centers. Later, thc hearing loss requirement
was reduwed to 30 decibels, which experienced otologists regarded as much
fairer, even though it would materially increase the load oil the special centers.

Expansion.-The original plan was that each aural-rehabilitation center
should maintain a maximum load of 250 patients. As the patient load in-
creased, problems of a(hitional expansion continued to arise. Early in 1944,
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various estimates brought the maximum number of casualties who might re-
quire treatment for deafness within the year to more than 13,000. Available
facilities would not permit the handling of more than 4,000 per year, even if
the turnover continued as expected. Additional facilities were therefore
planned for between 4,500 and 9,000 patients per year, which would require, on
the basis of a 10-week hospital residence, an additional bed capacity of between
900 and 1,750 beds.

Later, it was found more practical to manage patients admitted to the
centers for aural rehabilitation as convalescents, and, under this plan of man-
agement, the proposed additional hospital facilities were considered unneces-
sary. The plan of transferring patients in the hearing centers to convalescent
barracks was originally undertaken experimentally, but it proved both feasible
and practical. In addition to releasing hospital beds for other, more urgent
purposes, it removed the patient from a hospital atmosphere, improved his
morale during the period of rehabilitation, and permitted a desirable program
of activities outside of actual aural rehabilitation which could better be carried
out away from the regimentation and discipline necessary in hospital wards.

Hearing aids.-War Department Circular No. 81, issued on 23 February
1944, limited the prescription and fitting of hearing aids to the special hearing
centers, except for patients in general hospitals under treatment for conditions
which precluded their transfer to special centers (fig. 22). The original policy
was to supply aids only to men whose impairment had been suffered in line of
duty. Later, on 23 February 1944, this policy was altered and aids were
furnished to all deafened men in service, regardless of when or how the
impairment had originated.

The situation in respect to hearing aids was altered in the reorganized pro-
gram in several ways. Scientific tests were devised to determine the special
aid suited to the needs of the individual patient. Patients themselves were
completely separated from commercial contacts. Savings in both time an,'
money were effected by having the individual Lucite tips for the patients made
by trained technicians in Army dental laboratories and by letting indefinite
quantity contracts for the purchase of aids most frequently used, as determined
by survey.

Narcosynthesis.-One of the outstanding developments of the aural-
rehabilitation program was the management of cases of psychogenic deafness
by narcosynthesis. The results in the first cases in which this method was
applied were so good that its use was extended, and, in all, 102 patients were
thus treat,, d at the Hoff Center, with the cooperation of the otologist, the
psychiatrist, and the psychologist. Although this technique was highly
successful in military circumstances, it was doubted that it would be as
effective in civilian life.

Civilian consultants.-Valuable suggestions concerning the aural-reha-
bilitation program were made by the late Dr. Walter Hughson, before the
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establishment of the Otolaryngology Branch in the Surgeon General's Office.
Mention has already been made of the assistance rendered by Dr. Richard K.
Silverman and Mr. C. E. Harrison in the planning and procurement of special
equipment. The latter two individuals made a number of trips to the centers
in connection with the designing and installation of this equipment, and
Dr. Silverman made valuable suggestions for the lipreading and speech-correc-
tion programs. Dr. Gordon Berry, then President of the American Otological
Society, gave generously of his time and supplied valuable advice when the
program was in its earliest stages as well as after the Otolaryngology Branch
had been established. Dr. Hallowell Davis and others of the psychoacoustic
laboratory of Harvard University gave valuable help in various aspects of the
program for the treatment of the deafened soldier.

Early in the program, Dr. Douglas Ross was assigned to Deshon General
Hospital in connection with the otologic studies of the National Defense Re-
search Committee. His association with the staff there proved of so much
benefit that at the suggestion of the consultant in otolaryngology he also visited
the other centers, where lie held numerous conferences with the staffs and was
able to iron out many difficulties on the basis of his experience in similar situa-
tions at the Deshon Center.

Maj. Victor 0. Skyberg, SnC, who had had a wide experience in civilian
life as both teacher and administrator at the New York School for the Deaf,
W'hite Plains, N.Y., at Gallaudet College, Washington, D.C., and at the Minne-
sota School for the Deaf, Faribault, Minn., visited Borden and Hoff Centers
late in 1944 and would have visited the Deshon Center except for his untimely
death just as his tour of duty at the Hoff Center was concluded. Major Sky-
berg's constructive criticisms resulted in further standardization of methods at
all centers and in other improvements.

Followup.-Unfortunately, no adequate followup studies were made
within the Army on patients discharged from the hearing centers. The Deshon
center, however, investigated, by means of questionnaires, 468 of its patients
who had been discharged with hearing aids. The personal impressions of
workers in the program were that a large proportion of the patients returned
to civil life had made highly satisfactory adjustments. In many instances,
it was stated that the standards of living, as the direct result of aural rehabilita-
tion, were actually higher than they had been previously. This was especially
true of those whose hearing had been impaired before their induction.

Conclusions

Although nothing new was revealed during the war about the problems
of patients who were deafened or who had suffered severe damage to their
acoustic mechanism, the mass of military casualties permitted a study of the
whole field of deafness which would have been impossible in civilian life. Much
of the accumulated data merely confirmed previous impressions, and much of
it was inconclusive. Nonetheless, it would be fair to say that, as a result of
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the wartime experience, the treatment of deafness was advanced by at least two
decades.

The integration of the aural-rehabilitation program was perhaps its most
significant aspect. For the first time, there were placed under a single roof,
it large-scale collaboration, the otolaryngologist who specializes in otology, the
acoustic engineer, the psychologist, the social worker, and the teacher of the
hard of hearing. Each specialized center was provided with the best possible
equipment. Every member of the staff was a specialist in his field. Some
teachers were themselves as handicapped as their pupils and were vital illus-
trations of what handicapped persons can accomplish. Every phase of the
program was carefully planned, with the objective of making it as intensive
and, at the same time, as streamlined as possible. Eventually, as would have
been desirable from the beginning, an otologist was put in overall charge of
the program, since auditory impairment, regardless of its social and emotional
complications, was primarily a medical problem.

In all, some 9,500 deafened and hard-of-hearing soldiers were treated in
the three aural-rehabilitation centers.

RECOMMENDATIONS

In retrospect, the prime achievement of the Otolaryngology Branch Sur-
gical Consultants Division, Office of the Surgeon General, was the operation
of the specialized centers for the treatment of deafened and hard-of-hearing
soldiers. It was unfortunate that the uniform program finally put into opera-
tion at all of the centers was not instituted as soon as the centers were estab-
lished. It was equally unfortunate that the program did not develop originally
under otologists, the specialists primarily responsible for the management of
hearing impairments.

For these and other reasons, it is indicated that in the event of another
w'-r an otolaryngology branch should be created at once as one of the specialty
branches in the Office of the Surgeon General, if such a branch should not exist
at the time, and regardless of the form the organization of this office may take
in the future. It would be fair to say, without unduly magnifying the impor-
tance of the specialty, that many of the problems which arose during the early
years of the war concerning personnel, equipment, therapy, and other consid-
erations would not have arisen had an otolaryngologic consultant been ai ailable
for advice and guidance.

It should be pointed out also that the rank of the consultant in these fields
should at least approximate the ranks of other consultants in the various spe-
cialties. An officer in the rank of major was handicapped in his dealings with
officers of rank higher , han his own, even though their duties were comparable.

Finally, the record wouh suggest that the restrictions on travel for the
consultant in otolaryngology which prevailed in World War II should not
prevail in the event of another war.



CHAPTER VI

The Blood Program

Brigadier General Douglas B. Kendrick, Jr., USA

How many thousands of lives were saved in World War II by the use of
whole blood and plasma in the management of battle casualties will never be
accurately known. The almost blind dependence originally placed on plasma
proved erroneous, but this blood component never lost its value as a means of
keeping casualties alive until they could be brought to Army medical installa-
tions in which whole blood was available. The use of whole blood was, how-
ever, the keystone of the arch of resuscitation, and resuscitation was, in turn,
the keystone of all surgery.

In World War I, men died without surgery because the means of resuscita-
tion were not available. In World War II, men survived because they were
operated on, but the fundamental reason for their survival was that they lived
or, more correctly, were kept alive until they were fit to be operated on. They
were kept alive by plasma ultil they could be given whole blood. They were
resuscitated-which means, literally, brought back to life-by whole blood,
which made operation possible. Very often they were kept alive during opera-
tion by the continued use of whole blood. Finally, many times, their recovery
after operation was expedited by the use of whole blood, even if it was not
again necessary to keep them alive.

There is no exaggeration in any of these statements, sweeping though they
may be. They are generalizations, it is true, but they present the correct
picture of how surgery was made possible in World War II and how it saved
the lives of thousands of soldiers who otherwise would have died.

Since the importance of whole blood in resuscitation was realized almost
from the beginning by all the personnel and agencies connected with the pro-
gram, it is difficult to understand why its procurement, distribution, and em-
ployment got off to such a slow start in World War II. Any explanation must
be a mixture of opinion and fact. It seems fair to say that the chief reason
was that overenthusiasm for the potentialities of plasma as an almost complete
blood substitute tended to minimize the consideration which might otherwise
have been given to the development of methods for making the use of whole
blood practical.

Before World War II began, as will be pointed out later (p. 141), there
had been only one practical demonstration, by DeGowin and his associates' at

I DeGowin, E. L., and Hardin, R. C.: A Plan for Collection, Transportation, and Administration of
Whole Blood and of Plasma in Warfare. War Med. 1 : 32G-341, May 1941.
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the State University of Iowa College of Medicine, Iowa City, of the possibility
of storing whole blood for any extended periods of time and shipping it over
considerable distances. More important, as the discussion at the first meeting
of the Committee on Shock and Transfusions, Division of Medical Sciences,
National Research Council, 2 clearly shows, the feasibility of such a project had
to be developed and accepted as a concept. This consideration was much more
important than the existing lack of means to store blood and to transport it
safely over long distances. It was even more important, for that matter, than
the fact that an oversea air transportation system had not yet been developed
when World War II began.

Finally, those in charge of the blood program, while they clearly under-
stood that large amounts of whole blood would be required in the management
of battle casualties, did not begin to make their voices heard until 1943. It
was not until the end of that year that strong, constructive, concrete recom-
mendations began to be made, and it was not until the following year, 2 months
after D-day in the European theater, that these recommendations were finally
accepted and implemented in the Office of the Surgeon General.

The whole program for the provision of blood and blood substitutes in
World War II was a superb national effort. Both Federal and civilian agen-
cies participated in it, but its lifeline was provided by the millions of volunteer
donors who gave their blood to supply blood, plasma, and other blood substi-
tutes for the Army, including the Army Air Forces, and the Navy. Over the
period of the conflict, total bleedings of these volunteer donors numbered
13,326,242.' This gigantic pool of what was truly a lifegiving fluid contributed
immeasurably, intangibly as well as tangibly, to the successful outcome of the
war. It was a visible manifestation of the loyalty to their country of the
individual donors who gave their blood and who thus demonstrated their belief
in the way of life for which the United States of America stands.

BLOOD AND BLOOD SUBSTITUTES AT THE BEGINNING OF WORLD
WAR II

Historical Note

The need for transfusions of whole blood in casualties with battle- incurred
wounds had been recognized in World War I, and the effectiveness of this
method of combating shock had been demonstrated by Robertson 4 and others,
as early as 1916. Blood transfusion increased in popularity as the war pro-
gressed, but for practicatl reasons it was never used routinely, and it was
attended with a number of disadvantages and risks.

2 Minutes, meeting of Comluittee on Shock and Transfusions. DIh Ison of Medical Sciences, National

Research Council. 31 Ma.% 1040.
Robinson, G. Canby, American Ited Cross Blood Donor Service During World War 11 Its

Organization and Operation. Washington: The American National Red Crobs, I July 1946.
' Robert.son. L. Bruce ' The Transfusion of Whole Blood. A Sugge.stion for Its More Frequent

Employment lit War Surgery. Brit. M J. 2 3S-40. S July 1916
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The use of blood plasma as a substitute for whole blood was also proposed
in World War I. In March 1918, Ward 5 pointed out that the administra-
tion of citrated plasma, which could be preserved easily and injected safely,
would meet the need of casualties in shock from hemorrhage, who, in his
opinion, required replacement of depleted fluid more than replacement of
lost hemoglobin. He also noted that the risk of hemolysis of the donor's
corpuscles by the recipient's plasma would thus be eliminated. Earlier that
year, Rous and Wilson 0 had advanced the same theory and had reported the
experimental use of plasma for resuscitation of animals after massive blood
loss.

Later in 1918, Mann 7 proposed that blood serum be used for the treat-
ment of surgical shock, on the basis of the good results which fie had obtained
with it in experimental shock. He also suggested that homologous serum
might be of value in circumstances in which serum could be stored and whole
blood could not be obtained.

Interval Between the World Wars

It required the experience of World War II to establish the efficacy of
large volumes of blood, administered rapidly, in the resuscitation of exsan-
guinated casualties and their conversion to acceptable candidates for surgery.
The interval between this experience and the tentative experience of World
War I was characterized by a number of developments, which may be briefly
summarized as follows:

1. Outstanding contributions to the literature of shock were made dur-
ing this period by Cannon,8 Parsons and Phemister,9 Moon,' 0 and Blalock,"
among others. As time passed, Cannon's original theory, that shock is pro-
duced by the absorption of toxic materials from the site of injury, was sup-
planted by the work of Parsons and Phemister, and later by the work of
Blalock. These observers demonstrated that shock is the result of loss of
fluid locally, at the site of injury, and that the local loss causes, in turn, a sig-
nificant decrease in the circulating blood volume. By 1940, the concept had
been generally accepted that the basis of shock is a decrease in the circulating
blood volume, as just stated, or a discrepancy between the blood volume and
the volume capacity of the vascular system, or a combination of these two
alterations in the normal physiologic processes, with resulting tissue anoxia,

5 Ward, G. R. :, Transfusion of Plasma. Correspondence. Brit. MJ. 1 : 301, 9 Mar. 1918.
6 Rous, P., and Wilson, G. W. :, Fluid Substitutes for Transfusion After Hemorrhage. First Com.

munication. J.A.M.A. 70: 219-222, 26 Jan. 1918.
7 Mann, F C. *, Further Experimental Study of Surgical Shock. J.A.M.A. 71 : 1184-1188, 12 Oct.

1918.
$Cannon, Walter B. : Traumatic Shock. New York and London: D. Appleton and Company, 1923.
9 Parsons, E., and Phemister, D. B.: Hemorrhage and "Shock" ;.. Traumatized Limbs. An Experi-

mental Study. Surg., Gynec. & Obst. 51 : 190-207. August 1930.
11 Moon, Virgil 11 ! Shock and Related Capillary Phenomena. New York: Oxford University Press,

1938.
11 Blalock. Alfred Principles of Surgical Care Shock and Other Problems. St. Louis :, The C. V.

Mosby Compan3, 1940.
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which, if not reversed, leads to death. It is upon these concepts that the
molern use of whole blood in the management of shock is based. Strumia
a his associates,12 whose first work was done with intravenous serum in the
treatment of severe infections, later substituted plasma for serum because
of its greater simplicity of preparation and the greater yield from the same
amount of whole blood. In 1935 Filatov and Kartasevskij 13 reported the use of
intravenous plasma as a hemostatic agent, and in the same year Heinatz and
Sokolow 14 used plasma in the treatment of hemolytic shock. The following
year, Elliott 5 suggested that untyped serum and plasma be used when trans-
fusion was indicated in the management of surgical, traumatic, and obstetric
shock. His reasoning was that the maintenance of osmotic pressure is a
fun-tion of the plasma proteins and that the need for replacing lost blood vol-
ume is more important than the need for replacing red blood cells. During
the next 2 or 3 years, a number of other observers also published reports on
the use of plasma in the management of shock and described techniqaes for
its preparation in the liquid, frozen, and dried states.

2. The considerable amount of work on the fractionation of plasma done
by Cohn 16 and his associates led to the use of serum albumin for the treat-
ment of shock.

BEGINNINGS OF THE BLOOD AND BLOOD SUBSTITUTES PROGRAM

When it became increasingly evident, early in 1940, that the United
States might eventually become involved in the hostilities in Europe and that
the Medical Department of the Army might be called upon to care for mass
casualties resulting from enemy action, the major problem which confronted
the Department was the development of an improved method of treating trau-
matic shock.

At this time (the spring of 1940), the situation with respect to the use
of blood and blood substitutes in the management of shock may be summa-
rized as follows:

1. The use of type-specific whole blood had become a practical procedure
in civilian hospitals, but it was still given in only small amounts and, as a
rule, heroically; that is, transfusion was still being resorted to chiefly in
critically, or at least gravely, ill patients, whose status was truly desperate.

12 (1) Strumla. M. M., Wagner, J. A., and Monaghan, J. F.: The Intravenous Use of Serum and
Plasma, Fresh and Preserved. Ann. Surg. 111: 623-629, April 1940. (21 Struiia, M. M., and
McGraw, J. J. : The Development of Plasma Preparations for Transfusions. Ann. Int. Med. 1.5. 80-88,
July 1941.

13F!iatov, A., and Kartasevskij, N. G.: Die Transfusion von mensehlichem Blutplasma als blut-
stillendes Mittel. Zentralbl. f. Chir. 62: 441-445, 23 Feb. 1935.

14t elnatz, S W., and Sokolow, N. I. : Plabmatransfuslon als Methode der Wahl in der Behandlung
des hiiinolytlschen Schocks. Zentralbl. f. Chir. 62 : 1753-1755. ?7 July 1935.

'5 Elliott. J. : A Preliminazi Report of a NeN% Method of Blood Transfusion. South. Med. & Surg.
98: 643-645, December 1936.

" Cohn, E. J.. Properties and Functions of the Plasma Proteins, With a Con'ideration of the
Methods foi Their Separation and Purification. Chem. Rev. 28: 395-417. April 1941.
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The concept that blood should be used liberally to prevent the development of
situations of desperation was still very far off.

2. Direct techniques of transfusion were still in frequent use, though a
gradual shift to indirect techniques was occurring. The changeover, how-
ever, was slow for two reasons; namely, lack of satisfactory equipment and
the reactions credited to the use of citrate as a preservative fluid.

3. Reaction rates from blood transfusions were still sufficiently high to
alarm even the most enthusiastic proponents of the liberal use of whole blood
There was almost complete ignorance concerning pyrogenic reactions, which
were the most frequent variety and which occurred most insidiously.

4. The use of blood plasma was still chiefly experimental.
5. The use of blood serum (the liquid portion of the blood separated

from the solid elements after clotting) was also almost entirely experimental,
its administration at this time being advocated by only a few pioneers.

6. The use of serum albumin had not yet been developed.

Program at the Army Medical School

The first steps in the solution of the problem were taken by Col. (later
Brig. Gen.) Charles C. Hillnan, MC, Chief, Professional Service Division,
Office of the Surgeon General. Colonel Hillman's first action was to request
Co]. (later Brig. Gen.) George R. Callender, MC, Commandant, Army Medi-
cal School, to organize a blood research branch in the Department of Surgi-
cal Physiology at the school.

This department had been set up in 1936 by Capt. (later Col.) Sam F.
Seeley, MC, but, in 1938, when Captain Seeley had been transferred elsewhere,
it had ceased to function, after 2 years of very active operation. Capt. (later
Col.) Douglas B. Kendrick, MC, (fig. 23) was selected to head the reactivated
department because of his earlier training17 The original personnel con-
sisted of himself and an enlisted man who served as his technical assistant.

Program of the National Research Council

At the time that Colonel Hillman requested Colonel Callender to set up
a blood research program at the Army Medical School, lie also, acting for The

27 During a civilian urgical resldee. at Grad. Iloqpltal. in Atlanta. under Dr. Daniel C. Elkin,
Captain Kendrick had had a considerable experience in the large amount of traumatic surgery handled
at that institution, with its attendant piobleo, including shock. Ile had also served under Dr. Fred
Rudder, who was greatly interested in the use of ihole blood in shock and who had devised an
ingenious apparatus for direct transfusion.

After his service at Grady Hospital, Captain Kendrick entered the Army Medical Corps and,
because of his previous experience, was sent for a year to the Intitute of Experimental Medicine at
the Mayo Clinic. Roehester, Min.. whe-e he worked on shock, icplacement fluids, gas gangrene, and
special uses of the sulfonamides. He also did work In anesthesia under Dr. John S. Lund). The plan
had been that on Captain Kendrick's return to the Armn Medical School he should continue Captain
Seele.\'s work Funds for research, however, proved so inadequate that this plan could not be carried
out, and lie was therefore assigned to the orthopedic ser ice, Walter Reed General Hospital, and was
on this servlc,' when, at Colonel Hillman's request. the Department of Surgical Physiology at the Army
Medical School wae reactihatd. with research in blood and blood substitutes as its chief objective.-
J. B. C., Jr.
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Fiumn 23.-Cu1. Douglas 13. Kenidrick, AMC, Chief, Di~ ision Of S1uigical1 Ph*,-i01O*-
Army M1edical School, Walter Reed General 110sjpital.

Surgeonl (ellvra~l, requiested t he 1)ixi.,ion of Aledical Sciehlce ', National Re-

search Council, to w.,winble a ci% il imi commnitte i% hicli could act in formally,
in anl advisoivN calnltit.N. to thle 'Sui-"eonl" ( ciiral of liek AiiiivY anid tile xax.
'rhe Commiittecc onl Shock an d 'L'iaii.fui~Oi1S, AN hicli N" app~oinlt ed ill rce.poii~e
to t 1i.i, requie't. I ici its fiit. mneet nig onl :1I May 19-0.'' Dr. Walter B3. Cannon.

Protc.,.or of 1Phivsiolol(v. I[art aid Mtedical School, Blol n M\a'.., Z'erl ed as
Cia611M ina Of t11 l uiet I ii, 101id thle S ubcommiiit tee iii Blood Sii~t itie-" was ap)-
p)oited ilh D r. ('~ ru' C. Stugi. onfve'- of Initernial iAlt'diciic. 1Uiii'eiity

of Mtichig--an Medical School, Ann Arbor, Michi.. a., cliait'niaii. Ill April 19 tI.

D)r. Sti ur1i-,A', Ilk t~ vueedd b.\ - Dr. Roei't 1F. L oeb. Li eo of Mevdic lie at

thle samle SChooI1.1 9
Other nilellil ier- of tlie Sulwcoiiniuee wevre). El Iiici 14L. 1 )Go\ inl, \\ho

SerVed as -ecrvtr Dv r. ( oiiliefil, '. Rlioatl, Dr). 0 . It. Robert oli. Dr. '10o111

Scudder'. Dr). Max Ar. St ri ja. ai iD1)r. ( )w en I1. Walinevi e. The inlitial

mleet ini~r held oil 19 A pril 19 II. \\a' a! o ank-etided bI Dri. Lew i, 11. 'Weed.

- S..I. i,. p122
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Chairman, Executive Committee, Division of Medical Sciences, National Re-
search Council; Dr. Milton V. Veldee, Chief, Biologics Control Laboratory,
National Institute of Health; Lt. Comdr. Lloyd R. Newhouser, MC, USN;
and Captain Kendrick. All the members of the Subcommittee had previously
done outstanding work in the field of blood and blood substitutes.

Program in the Office of the Surgeon General

Until 1942, the primary responsibility for the program on blood and blood
substitutes rested with the Blood Research Division., Army Medical School.
In that year, the responsibility for the program in the Office of the Surgeon
General was assigned to the Surgical Consultants Division. At the same time,
Lt. Col. B. Noland Carter, MC, assistant chief of the division, was made re-
sponsible for all matters concerning fluid replacement in shocked patients.
On 24 November 1943, the Transfusion Branch was created in the Surgical
Consultants Division, with Colonel Carter as chief and Maj. (later Lt. Col.)
Frederic N. Schwartz, MAC, as operations officer. 0 The Transfusion Branch
was eventually given the entire responsibility for the blood procurement pro-
grain up to the point at which the blood was placed on aircraft for oversea
shipment.

For a 3-month period in 1943, Col. Charles F. Shook, MC, had served
as special representative to The Surgeon General on blood and plasma trans-
fusions. When the Transfusion Branch was created, Colonel Kendrick as-
sumed these duties. In November 1944, when Colonel Kendrick was trans-
ferred to the Pacific, he was succeeded by Maj. John J. McGraw, Jr., MC. The
duties of the special representative to The Surgeon General on blood and
plasma transfusions were to formulate policy, to estimate blood requirements,
and to evaluate the efficiency and suitability of apparatus, equipment, and
technical procedures. Major Schwartz handled administration, supply, and
personnel. Recommendations were channeled through Colonel Carter.

In all his connection with the blood program, Colonel Kendrick served
as chief of the blood research program at the Army Medical School. When
he was assigned to the Office of the Surgeon General in 1943, as special repre-
sentative on blood and plasma transfusions, it seemed more advisable for him
to continue to operate under the table of allowances at the Army Medical
School, in order to provide free access to the research facilities still needed
in the program. During the entire war, there was always the closest possible
cooperation between the school and the Office of the Surgeon General. Both
General Callender at the school and General Hillman in the Office of the
Surgeon General gave unlimited support in all Colonel Kendrick's activities,
and all matters dealing with blood, shock, or resuscitation were automatically
referred to Colonel Kendrick.

- Annual Report, Surgery Division. Surgeon Generals Office, Fiscal Year 1944.
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Cooperation With the Navy Program

In April 1940, shortly after Captain Kendrick had been assigned to the
Division of Surgical Physiology at the Army Medical School, Lt. Comdr.
Lloyd R. Newhouser, MC, USN, was assigned to the National Naval Medical
Center, Bethesda, Md., with duties very similar to Captain Kendrick's. The
two officers encountered each other in the course of their work, and, since they
were trying to accomplish the same results, it seemed only sensible to pool
their efforts, which they did until late 1944, when both were transferred to
oversea duty. The collaboration, while entirely unofficial, was approved and
encouraged by the superior officers in both services and proved extremely
fruitful.

Commander Newhouser and Colonel Kendrick kept themselves closely
informed of each other's plans and progress. As a result, many items were
standardized by both the Army and the Navy and most orders were placed
with a consideration of joint needs. The intimate liaison between the Army
and the Navy was an important factor in the maintenance of a smoothly run-
ning program for the procurement of plasma, albumin, and, later, whole blood.
It wias out of this informal arrangement that formal plans were eventually
consummated for the Navy to assume the responsibility of flying blood to the
Pacific.

IMMEDIATE PROBLEMS IN 1940

Among the major problems to be solved when the blood and blood substi-
tutes program was set up at the Army Medical School in the spring of 1940
were the following:

1. I-low could blood for transfusion be provided in sufficient quantities for
the large numbers of casualties to be expected in modern warfare?

2. How could blood be safely stored?
. ow could the current high incidence of transfusion reactions be

reduced?
4. What type of equi)ment could be developed to provide steri'e, pyrogen-

free, easily dispensable transfusion fluids?
5. What types of blood substitutes could be provided? How could they

be stored safely? How could they be used in the field?
6. How could the medical profession, which was still, for the most part,

highly skeptical on these various points, be convinced of the safety and desir-
ability of employing whole blood and blood substitutes in the management of
trauma?

The first step in the solution of these problems was to collect as much
information as possible on the following points:

1. The clinical use of whole blood.
2. The availability of blood plasma and its clinical use.
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3. The processing of fluids for intravenous use.
4. The development, manufacture, and testing of equipment for the ad-

ministration of fluids intravenously.
The literature was surveyed and analyzed, and a large collection of re-

prints was built up. At this time, the literature on shock was voluminous,
but the literature on plasma and other blood substitutes was rather scanty,
and contributions on liquid plasma were just beginning to appear.

Information on these subjects was also collected, by personal visits, from
the following sources:

Dr. (later Capt., MC) John Elliott, pathologist at the Cabarrus Hospital,
Salisbury, N.C., who had developed a method of processing sterile, pyrogen-
free plasma in liquid form. When Dr, Elliott later entered the U.S. Army,
he was assigned to the Army Medical School, where he instructed personnel in
the processing of the liquid plasma used in Zone of Interior hospitals. He
also contributed to the development of the vacuum bottle manufactured by the
Baxter Company and used, with certain modifications, for both plasma and
whole blood during the war.

Dr. Max M. Strumia, pathologist at the Bryn Mawr Hospital, whose work
on dried plasma has already been mentioned.

Dr. John Reichel, of the Reichel Laboratories, Kimberton, Pa., who had
worked with Dr. Strumia on the development of equipment for drying plasma.

Dr. Stuart Mudd, Professor of Bacteriology, School of Medicine, Uni-
versity of Pennsylvania, Philadelphia, Pa., and Dr. Earl W. Flosdorf, an
experienced refrigeration engineer who had worked with Doctor Mudd as his
research uas.istant on the preparation of serum and on freezing and drying
plasma.

Information was also secured from Sharp & Dohme, a firm which had
long been interested in the preparation of antisera and other immunizing
agents. This company had done considerable work with typhoid anti other
vaccines, and, with the help of Dr. John Reichiel, had pioneered in the develop-
ment of vacuum-drying equipment.

Many of the manufacturers of intravenous solutions and blood transfusion
apparatus both at this time and later worked in close cooperation with the
Blood Research Division, Army Medical School, in the development of a
closed system for the collection of blood to insure sterile, pyrogen-free storage.
When the blood program was more fully developed, all the laboratories
of the commercial pharmaceutical houses also worked in close cooperation with
each other, exchanging information and reporting problems and their solutions.
Sharp & Dohme, which held many patents on various drying processes, offered
the use of these patents without charge to the other laboratories working on
plasma for use in the Armed Forces during the war emergency.
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PLASMA PROGRAM

Dried Plasma

Development of the plasma program began with the distribution, for test-
ing purposes, of dried plasma prepared in Dr. Strumia's laboratory at the Bryn
Mawr Hospital to the Army and Navy Medical Schools and to members of the
Subcommittee on Blood Substitutes, National Research Council. Blood for
this program was collected by the Southwestern Pennsylvania Chapter, Ameri-
can Red Cross (p. 135). The dried plasma proved both safe and effective, and
on 19 April 1941 the Subcommittee recommended that either frozen or dried
plasma be employed as a blood substitute in the treatment of shock.

This recommendation was accepted by the Armed Forces for the follow-
ing reasons:

1. Supplying whole blood to the Armed Forces in the quantities likely to
be needed, together with the safe storage and transportation of the blood,
presented logistic problems of enormous proportions which could not be solved
in the light of either the knowledge possessed or the facilities available in
1940-41. Preservative solutions which would permit long storage periods were
just being developed. Investigations on thoroughly dependable, avid grouping
sera were in their early stages. The development of adequate equipment for
the collection, storage, and dispensing of whole blood was in its infancy.
Refrigeration equipment for use in the field under varying conditions of heat,
cold, and humidity had not yet been manufactured. Finally, an airlift capable
of delivering blood to the far reaches of the battlefront was still almost 3 years
away.

2. Plasma is a homologous protein fluid with the osmotic equivalent of
blood. Separated from its cellular components, it can be frozen and dried
to less than 1-percent moisture content. In this state, it can be packaged under
vacuum and preserved for years, without refrigeration and without being
affected by extremes of heat and cold.

3. Plasma can be administered without typing or cross-matching.
4. The use of plasma is attended with a very low incidence of reactions.

When it first began to be distributed commercially, each package contained a
questionnaire to be filled out and returned to the Army Medical School after
the plasma had been administered. The reports on 9,161 plasma transfusions
given in ove'sea hospitals showed only 249 pyrogenic reactions (2.7 percent)
and only 106 allergic reactions (1.2 percent). These rates corresponded with
those reported from hospitals in the Zone of Interior. All the reported reac-
tions were mild.

5. The equipment necessary for the reconstitution and intravenous admin-
istration of dried plasma could be incorporated in a small kit, which could be
made available under almost all conditions of war.
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6. The yield of plasma was greater-from 15 to 20 cc. more per pint of
blood-than the yield of serum.

7. Most important of all, in the light of the immediate needs, plasma could
be easily and safely produced commercially in large quantities.

These inherent organic characteristics of plasma, particularly the ease
with which it could be manufactured, stored, and transported, obviously made
it a practical and desirable agent. The reasons for its selection in 1941, while
not fully explaining the failure to supply whole blood to field units at this
time, did take cognizance of obstacles which went far toward discouraging
even the most ardent advocates of whole blood as a feasible replacement fluid
in Zone of Interior hospitals. These reasons were considerably more valid
in the recommendation of plasnma as a feasible and practical agent for blood
replacement in oversea hospitals.

Packaging.-As soon as the decision was made to employ dried plasma
as a blood substitute, it became necessary to standardize a method of packag-
ing it. The Blood Research Division of the Army Medical School cooperated
with the Subcommittee on Blood Substitutes, National Research Council, and
with the National Institute of Health to devise a standard package, which
could be used by both the Army and the Navy.

The package which was eventually developed (fig. 24) contained a water-
proof fiberboard box; a rubber-stoppered bottle of dried plasma, evacuated to
28 inches of vacuum, with the sterile, pyrogen-free equipment to administer it,
contained in a sealed tin can evacuated to 26 inches of vacuum; and a rubber-
stoppered bottle of distilled water, with the equipment necessary to combine
it with the plasmit, contained in a tin can.

After some changes in the initial specifications, this package, which was
first produced by commercial laboratories in 1941, was used with satisfaction
throughout the war.

The first packages which were put up contained 250 cc. of dried plasma,
together with the appropriate amount of diluent fluid. Late in 1943, the
amount of plasma in each package was increased to 500 cc. The change was
made for the following reasons: (1) The realizationi, gained with increasing
experience, that the average wounded man required at least 500 cc. of plasma
for resuscitation and (2) the increasing necessity for conserving scarce ma-
terials, such as rubber tubing and needles, and for utilizing scarce shipping
space to the fullest extent.

The new program created one major problem. For physical reasous,
since the speed of drying was partly a function of the surface area of plasma
exposed and the thickness of the plasma shell, it was found difficult to dry
500 cc. of plasma in a bottle not much larger than the bottle designed to con-
tan half that amount. Within a short time, however, this problem was solved
in commercial productioil as it had been solved in the laboratory.

By the time the change in packaging was made, medical officers had fully
realized the need for larger quantities of plasma and were delighted to have
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Production.-In all, 10,299,470 pints of the 13,326,242 pints of blood
collected by the American Red Cross in its blood procurement program were
processed into dried plasma.21 More than 3,000,000 packages were put up
containing 250 cc. of dried plasma and more than 3,000,000 packages contain-
ing 500 cc.

Homologous serum jaundice.-In the light of the postwar incidence of
homologous serum jaundice attributable to plasma transfusions, it is impor-
tant to emphasize certain facts abouc Liro wartime use of plasma. Although
plasma was used in enormous quantities for battle casualties, it was not until
late in 1945 that pooled plasma was indicted as the vehicle for the causative
agent of this disease. Numerous cases of jaundice had occurred previously in
military personnel after plasma transfusions, but the causative connection
between the jaundice and the transfusion was not immediately realized. In
retrospect, what happened is clear. A single transfusion of blood is likely to
cause jaundice in only a small percentage of the recipients. When, however,
blood is pooled, as it is when plasma is processed, the chances of contracting
jaundice are correspondingly increased. Furthermore, whereas only 8 pints
of blood were pooled in the preparation of the liquid plasma used in Zone of
Interior hospitals, amounts as large as 50 pints were pooled in the early stages
of the dried plasma program for overseas, and later, in 1944-45, even larger
amounts were frequently pooled. The relation of these various facts to the
development of jaundice is now perfectly evident, but the causal sequence was
not appreciated until the war had ended.

Liquid Plasma

One of the first projects of the Blood Research Division at the Army
Mfedical School was an investigation of the possibility of supplying liquid
plasma to hospitals in the Zone of Interior. Experience in a number of civil-
ian hospitals had indicated that the plan could be operated successfully,
though, because of the high rate of contamination, the collection and proc-
essing of plasma in this form in the United States for the British had not
proved practical. The explanation was the unsatisfactory equipment used.
The Blood-for-Britain experience demonstrated that a completely closed, ster-
ile system was necessary for the collection and processing of plasma, and, un-
fortunate though it was, it undoubtedly saved the Army program from mistakes
which otherwise certainly would have been made.

The first liquid plasma for Army use was prepared in December 1940 in
the small blood-donor center set up at the Army Medical School. An average
of 6 donors a day were secured by phoning persons whose names were provided,
in groups of 10, by the American Red Cross. The calls were made at night, and
the donors were asked to report the following day.

21 See footnote 3. p. 122.
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On 1 June 1941, a bleeding center was opened in Washington, D.C., as an
Army-Navy project. The American Red Cross procured the donors and op-
erated the center with technical help furnished by the Army Medical School
and the Navy. The blood secured was divided between the Army and the
Navy, and the Army share was processed into liquid plasma at the Army Medi-
cal School. In January 1942, regular shipments of liquid plasma to a number
of Zone of Interior hospitals were begun.

The experimental program proved so successful from the outset that plans
were made to supply all Zone of Interior hospitals with liquid plasma. Several
medical officers and a number of enlisted technicians were attached to the Divi-
sion of Surgical Physiology, Army Medical School, for training, and were then
sent out to establish five other centers in various parts of the country. These
centers supplied the requirements of the hospitals in adjacent service com-
mands. In 1943, four of the six centers were converted to bleeding centers for
dried plasma and albumin, leaving the other two centers (in Washington, D.C.,
and Denver, Colo.) to collect blood and process it into liquid plasma for all
Zone of Interior hospitals.

There were no confirmed reports of the distribution of contaminated
plasma to any hospital, and the incidence of transfusion reactions was small.

Of the 310,135 blood donations delivered from bleeding centers to military
medical hospitals, 295,200 were converted to liquid plasma for utilization in the
military services in the Zone of Interior. The remainder were used for whole
blood transfusions at hospitals near the conters and for dried plasma prepared
at the Army Medical School for use by Army Air Force units in th Zone of
Interior.

Participating Agents in the Plasma Program

Commercial laboratories.--The processing of whole blood into dried
plasma for the Armed Forces was a function of the large biologic and phar-
maceutical laboratories. The first contract, for 15,000 packages, was made with
Sharp & Dohme, because of the previous experience of this firm in allied fields.
The first plasma was processed commercially in February 1941, and, before the
declaration of war on 8 December 1941, three other laboratories had received
contracts. Eventually, nine laboratories were processing plasma for the Armed
Forces, as follows:

Sharp & Dohme, beginning 4 February 1941.
Eli Lilly & Co., beginning 1 October 1941.
Lederle Laboratories (Division of American Cyanamid Co.), beginning 14

October 1941.
Reichel Laboratory (later, Reichel Division of Wyeth, Inc.), beginning 18

November 1941.
Ben Venue Laboratories, beginning 10 January 1942.
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Cutter Laboratories, beginning 12 January 1942.
Hyland Laboratories, beginning 13 May 1942.
Parke, Davis & Co., beginning 29 June 1942.
National Institute of Health.-The National Institute of Health exer-

cised no control over the preparation of blood substitutes until Cohn's 2
2 frac-

tionation of plasma proteins and the preparation of dried plasma. Up to that
time, no question of interstate commerce was involved. With these accomplish-
ments, however, the products became biologics, over manufacture, stor-
age, and utilization this agency had to exercise contro. Lo produce and sell
biologics, including serum, albumin, and dried plasma, a license from the Na-
tional Institute of Health was required.

Close liaison was maintained by the Army and Navy throughout the war
with Dr. Milton V. Veldee, Chief, Biologics Control Laboratory, National In-
stitute of Health. Minimum specifications were prepared for the processing
and pack.ging of plasma and the products of plasma fractionation. All modi-
fications in both apparatus and techniques for the dried plasma program were
made only after consultation with, an I approval by, Dr. Veldee, Commander
Newhouser, and Colonel Kendrick. Representatives of the National Institute
of Health frequently visited the commercial laboratories, aiding them in the set-
ting up of routine techniques for the preparation of dried plasma and assisting
them in the solution of special problems.

American Red Cross.-When the decision was made to use commercially
dried plasma as a blood substitute in the war emergency, the American Red
Cross was selected as the collecting agency. Several of this agency's chapters
had had some previous experience in the procurement of blood donors in co-
operation with several civilian hospitals. Further experience had been gained
in the Blood-for-Britain Program conducted in New York City from August
1940 to January 1941.

The first phase of the national program to secure blood for dried plasma
was inaugurated by the Southeastern Pennsylvania Chapter in Philadelphia,
in September 1940. This chapter, as has been mentioned, procured the donors
for the study of the preparation and use of dried plasma then being conducted
by Dr. Strumia, under the auspices of the Subcommittee on Blood Substitutes,
Division of Medical Sciences, National Research Council.

The formal request that the American Red Cross undertake the respon-
sibility of collecting blood for the dried plasma program was made on 8 Janu-
ary 1941 by the Surgeons General of the Army and the Navy, after extended
discussions. The program was formally inaugurated on 4 v-1,ruary 1941, in
New York City, and was continued until 15 September 1945. In all, 35 chap-
ters participated.

The initial phases of the program were directed and supervised by Dr.
William DeKleine, Medical Director, American Red Cross. In July 1941, Dr.

2 See footnote 16, p. 124.
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G. Canby Robinson was appointed National Director for the American Red
Cross Blood Donor Service, and Dr. (later Major, MC) Earl S. Taylor was
appointed technical director. Major Taylor had worked in the blood bank at
Presbyterian Hospital, New York, N.Y., and therefore came to these duties
with a wide experience in the blood bank field.

The processing of donors and the collection of blood under the rigid tech.
nical controls imposed by the National Institute of Health was an operation
of real magnitude. The Red Cross accepted the responsibility of establishing
donor centers, recruiting donors, providing administrative personnel, and also
providing part of the professional personnel. Because of the immensity of
the undert4uking, however, and the military need for physicians, it eventually
became necessary for the Red Cross to ask help from tle Army and the Navy
for the operation of their 35 blood centers and their associated mobile units.
At one period of the program, the services of 127 physicians were necessary.

The 60 medical officers supplied by the Army were assigned to the Army
Medical Purchasing Office and were placed under the operational control of
the Office of the Surgeon General. They were directly supervised by Major
Taylor; for practical reasons, after he had been commissioned in the Medical
Corps, he retained his )osition in the Red Cross, so that medical officers work-
ing in the blood collection centers would be under th, supervision of a medical
officer. Essential as was the work of these centers, it was neither an interesting
nor a desirable assignment. Attempts were made to rotate the officers assigned
to the centers, but they were not particularly successful, and many of the of-
ficers remained in an assignment for 2 or more years.

During 1940 and 1941, before the entry of the United States into the war,
the response of the public to appeals for donations of blood was not encourag-
ing. After the attack on Pearl Harbor, on 7 December 1941, the number of
donors increased sharply, and it became necessary to scledule appointments
and control the donations with due regard for the facilities available for drying
plasma; these facilities were developed as rapidly as the necessary equipment
could be provided for them.

As the wnr progressed and the numbers of casualties increased, calls for
blood donors increased correspondingly. In 1944, more than 5,000,000 pints
of blood were collected, and donations averaged 100,000 pints per week. After
blood began to be flown to the Pacific areas, in November 1944 (p. 158), ap-
peals for donors were regulated according to the needs reported by the officer
on Guam who was in charge of the program.

National Research Counil.-On 7 January 1941, at the same time that
Maj. Gen. James C. Magee, The Surgeon General of the Army, requested the
American Red Cross to initiate a blood donor program for supplying plasma
for the Armed Forces, le addressed a letter to Dr. Lewis 11. Weed, Chairman,
Executive Committee, Division of Medical Sciences, National Research Council,
in which he requested that the Division of Medical Sciences undertake general
supervision of the professional services involved in this project. Dr. Weed
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replied on 9 January 1941 that the Division of Medical Sciences would gladly
undertake the responsibility and would do everything possible to make the
cooperation effective. The Division's personnel rendered invaluable services
throughout the period of the emergency.

SERUM PROGRAM

In the early days of the Army blood program, there was considerable
discussion concerning the possible advantages of human serum over plasma.
Serum has a number of advantages, the chief advantage being that it does not
contain fibrinogen, which is easily precipitated from liquid plasma. On the
other hand, plasma, from the technical standpoint, is somewhat easier to pre-
pare, and the yield from a given portion of blood is somewhat larger than
the yield of serum. Reports that human serum had given adverse reactions
in some instances, particularly when it was very fresh, were not confirmed in
a series of 24 cases in which it was tested clinically. The number of cases was
too small to warrant conclusions, but the satisfactory results cast considerable
doubt on the risk of reactions after its use.

As a matter of fact, the advantages of plasma and serum were admittedly
about equal, but the National Research Council chose to recommend the use of
plasma for the Armed Forces, and the Army and the Navy chose to accept the
recommendation for the practical reasons already listed (p. 130), chiefly the
geater yield 'of plasma per pint of blood and the fact that it could be pro-
duced safely and readily, in the large quantities necessary, by commercial
houses. In addition, the widest previous experience had been with plasma,
and the urgency of the situation did not permit delay for further testing be-
fore the initiation of mass production.

The results achieved by the use of plasma fully justified its selection,
though the Canadian Army, in which serum was used, had equally good
results with that blood substitute.

HUMAN SERUM ALBUMIN PROGRAM

Early discussions of the Committee on Shock and Transfusions, Division
of Medical Sciences, National Research Council, had dealt with the possible
use of both bovine and human albumin in shock. It had been hoped that
bovine albumin, which could be procured in almost unlimited quantities from
abattoirs all over the country, might prove an effective blood substitute. The
first studies were encouraging, but later investigations showed that this sub-
stance was not entirely safe for intravenous use, and its employment did not
progress beyond the experimental stage.

For a number of years before the war, Dr. Edwin J. Cohn, Professor of
Physical Chemistry at Harvard University, and his associates had been work-
ing on methods for the fractionation of plasma proteins. Early in 1911,
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both Cohn 2' and Janeway 2 suggested the possibility of using human serum
albumin in the treatment of shock and hypoproteinemia. After adequate test-
ing, this substance, in contrast to the bovine product, was found to be a safe
and effective blood substitute. On 5 January 1942, the Conference on Albumin
of the National Research Council recommended to the Surgeons General of
the Army and the Navy that it be adopted for clinical use and that the Red
Cross be requested to add to its program the procurement of donors for the
processing of blood into albumin.2

The first successful use of human albumin was reported by Major Ken-
drick."6 The patient, who had multiple compound fractures, was in serious
shock, with a blood pressure of 76/30, when he was admitted to Walter Reed
General Hospital in May 1941. The response to therapy was prompt, and
within a few hours reduction of all his fractures was possible. In all, albumin
was used with excellent results in 87 cases at this hospital. Other tests were
carried out at Peter Bent Brigham Hospital, Boston, Mass.; the University
of Minnesota Hospital, Minneapolis, Minn.; the Presbyterian Hospital, New
York City, N.Y.; and the U.S. Naval Medical Center, Bethesda, Md.

Albumin was dispensed in 25-percent solution in 100 cc. of distilled water.
At first, the intrinsic sodium chloride content was allowed to remain in situ.
Later, albumin wa3 dispensed salt-free. It was packaged in a glass vial, with
a rubber stopper at each end to facilitate its administration (fig. 25).

The small size of tho package in which albumin was dispensed led to its
selection by the Navy as the preferred blood substitute because of space lim-
itations on destroyers and other small craft. Albumin was also utilized, for
the same reason, by the Marines in their isiand operations in the Pacific. The
Army continued to use the standard Army-Navy package of plasma both
because of the good results obtained with plasma and because of one of the
disadvaitages of albumin, the necessity of administering isotonic fluids with
it to dehydrated casualties.

The high concentration of albumin in the standard package made its
physiologic effect dependent upon the rapidity with which it mobilized inter-
stitial fluid. in a well-hydrated patient, this was not problem; the circulating
blood volume was promptly increased, and the intravascular discrepancy
characteristic of shock was promptly overcome. In the dehydrated casualty,
the problem was different, and, since the majority of wounded soldiers, under
the rigorous conditions of combat, were dehydrated, the administration of
isotonic fluids along with the albumin was necessary in most cases, even though
it was not always practical.

23 See footnote 16, p. 124.
SJaueway, C. A.: NVar Medicine. with Special Emph:sis on the Use of Blood Substitutes. New

England J. Med. 225: 371- 'Sl, 4 Sept. 1941.
233Minutes, meeting of Conference on Albumin, Divi3ion of Medical Sciences, National Research

Council, 5 Jan. 1942.
3Mudd, Stuart, and Thalhimer, William. Blood Substitutes and Blood TranAfu.don. Springfield:

Charles C. Thomas, 1942, p. 200.
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Another disadvantage of albumin was that its yield per pint of blood
was less than the yield of plasma; 3.2 to 4.0 pints of blood were required for
each 100 cc. of albumin, against only 2.4 pints of blood for a 500-ce. unit of
plasma.

Albumin, nonetheless, had a number of advantages, as follows:
1. It was stable in solution for protracted periods and over a wide tem-

perature range.
2. It was therefore suitable for use in almost any part of the world in

which the Armed Forces might be called upon to operate.
3. It was ready for immediate use, without reconstitution.
4. It occupied little more than a tenth of the space occupied by the stand-

ard Army-Navy package of plasma.
5. Later, albumin was proved to be nonicterogenic. It remains stable

after heating to 600 C. (140 0F.) for 10 hours.

WHOLE BLOOD PROGRAM

Initial Obstacles

As has already been pointed out, the use of plasma as a replacement fluid
in shocked casualties was never regarded by knowledgeable authorities as
anything more than a compromise which was required by the exigencies of
the first months of the emergency. At the first meeting of the Committee on
Shock and Transfusions, National Research Council, in May 1940, the question
of the possibility or likelihood of improving present methods of preservation
of whole blood was raised, as well as the possibility of increasing the safe
period Dr. Plass stated that he had already used blood more than 30 days old
without any serious reactions, and that lie believed that it would be possible,
by varying the preservative fluid, to extend the safe period even longer.2

In the beginning, however, not a great many observers believed that the
extensive use of whole blood would be feasible in forward hospitals in war-
time. Very few members of the medical profession, whether military or ci-
vilian, foresaw that a situation would arise in which the quantities of whole
blood required for the adequate treatment of battle casualties in theaters of
operations would necessitate the shipment of blood from the Zone of Interior.
Such a contingency seemed particularly unlikely after large amounts of plasma
began to be shipped to oversea forces. Experienced physicians, both civilian
and military, thought that the brevity of its useful life would make it im-
practical to ship blood over long distances. Finally, as has already been
mentioned, dependable air transport service, a sine qua non of a blood program
for oversea troops, was not available in 1940, when the emergency began to
develop.

- See footnote 2. p. 122.



THE BLOOD PROGRAM 141

An additional reason for skepticism about the practicality of a whole
blood program was the lack at this time of a satisfactory preservative solution
which would permit the storage of blood for more than a few days. Many
believed, in fact, that it would never be practical to store blood in any solution
for much longer periods.

Not all authorities accepted this reasoning. Even before the outbreak of
the war in 1939, as already mentioned, DeGowin and his associates had trans-
ported blood, chilled and kept cold by wet ice, in a solution of their own devis-
ing. It had been moved great distances both by land and by air, then returned
to the laboratory, checked, and finally used for clinical transfusions without
complications.

Although shipment of blood overseas was not seriously considered when
the emergency first became evident, investigations were nonetheless continued
to develop dependable typing sera, preservative solutions, blood-collecting
equipment, and refrigerated shipping containers. The result was that when
logistic support for an oversea blood program, in the form of a dependable
airlift, did become available, the procurement, safe storage, and safe transpor-
tation of blood were no longer impractical.

Early Experience in North Africa

The British, with the outbreak of war in 1939, immediately organized a
blood transfusion service, under the full-time direction of Brigadier Lionel
E. H. Whitby, RAMC. Experiences in the North African fighting demon-
strated the necessity for large quantities of whole blood in the management of
wounded casualties, and a blood transfusion unit was promptly organized to
supply the British Eighth Army. Several thousand pints of blood were pro-
vided to forward hospitals from this unit in Cairo, and when the Eighth Army
moved into Italy, its hospitals continued to receive blood from North AfLica
until the transfusion unit moved to Bari, Italy.

Peports of the British experience in North Africa were made available
to the Office of the Surgeon General, U.S. Army, through Col. Frank S.
Gillespie, RAMC, British medical liaison officer, who was stationed at the
Medical Field Service School, Carlisle Barracks, Pa., during the early months
of the war. Colonel Gillespie made every effort, as the British experience
progressed, to keep The Surgeon General informed of changing concepts in
the care of battle casualties. Colonel Kendrick, The Surgeon General's special
representative for blood and transfusion, was exceptionally fortunate in having
his complete cooperation and support at a time when medical intelligence was
relatively limited.

The whole British experience in North Africa proved that plasma was
not enouh, although extremely valuable, in the provision of temporary cir-
culatory support for patients who had suffered multiple ,xtensive wounds,
accompanied by massive hemorrhage, from mortars, high explisives, and land-

606222v-62-12
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mines. Whole blood, which had the oxygen-carrying property lacking in
plasma, was essential for the support of casualties during the period of an-
esthesia and initial wound surgery.

Because he had been kept so well informed on these matters by Colonel
Gillespie, Colonel Kendrick had had extended discussions on the subject of
whole blood versus plasma with personnel of the Surgical Consultants Division,
Office of the Surgeon General. He considered it essential that Col. Edward
D. Churchill, MC, who was ordered to North Africa in January 1943 to serve
as consultant in surgery, North African Theater of Operations, U.S. Army,
should have the same information before the landings which were to take
place in Italy later in 1943. The opportunity to inform him arose during his
predeparture briefing in the Office of the Surgeon General, while he was re-
viewing the filmstrips which had been prepared by Colonel Kendrick on first
aid in the field and on resuscitation, including the use of whole blood as well
as plasma. Colonel Churchill was also informed that one of the main functions
of the Department of Surgical Physiology, Army Medical School, was to
investigate and evaluate equipment by which blood could be collected and
shipped long distances with expedition and safety. It was suggested to him
that, upon his arrival in North Africa, he undertake a study of the whole
problem, with the twofold objective of determining (1) whether, with plasma
readily available, blood was really needed and (2) if blood was needed, how
it could best be provided.

Almost as soon as Colonel Churchill arrived in North Africa and reviewed
the situation, he concluded that there was no doubt of the need for large
quantities of blood in combat areas to treat casualties with severe wounds.
During the next several months, he wrote of this need to The Surgeon General;
Brig. Gen. Fred W. Rankin, MC, Chief Consultant in Surgery, Surgical Con-
sultants Division; Colonel Carter; and Maj. (later Lt. Col.) Michael E. De-
Bakey, MC, Chief, General Surgery Branch, Surgical Consultants Division.

Establishment of transfusion unit.-Shortly after U.S. forces landed
in Italy, in September 1943, Col. (later Maj. Gen.) Joseph 1. Martin, MC,
Surgeon, Fifth U.S. Army, urged the theater Surgeon, then Brig. Gen. Fred-
erick A. Bless6, MC, to form a transfusion unit to support Fifth U.S. Army
field and evacuation hospitals. In December 1943, Colonel Churchill delegated
Maj. (later Lt. Col.) Eugene R. Sullivan, MC, to survey blood transfusion
needs and facilities in the Army area.

Meanwhile, General Martin rtuested British assistance for the landings
planned for January 1944 in the Anzio-Nettuno area by British and United
States components of the Fifth U.S. Army. In resl)onse to this request, the
British supplied a blood transfusion unit, which was located with the field
and evacuation hospitals near Anzio. Blood was received by this unit from the
British blood transfusion unit at Foggia: a large part of the supply was col-
lected from U.S. Army Air Forces l)ersonnel in tie Foggia area, but the work
of collecting and processing was done by British pernomnel, -ith British
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equipment. U.S. hospitals in the Anzio-Nettuno area received approximately
4,000 pints of blood from this source.

In January 1944, the blood situation was reviewed in all its aspects by
General Martin; Col. Richard T. Arnest, MC, Surgeon, Peninsular Base Sec-
tion; Col. Virgil H. Cornell, MC, Commanding Officer, 15th Medical General
Laboratory; and Major Sullivan, representing General Bless6. The need for
whole blood was evident, and, as a result of the meeting, plans were made for
the establishment of a blood transfusion unit to be located at the 15th Medical
General Laboratory, near Naples, Italy.8- The first blood was collected by
this unit on 23 February 1944, and between that date and 9 May 1944 approxi-
mately 4,000 pints were collected, most of which was sent to the Anzio beach-
head. Even before operation of the unit had begun, it was obvious that the
original estimates for collection of an average of 100 pints of blood daily for
the use of field and evacuation hospitals were unrealistically low, and the plan
was modified to provide for the collection of 200 pints daily.

Development of Equipment and Containers

From the time of the reactivation of the Division of Surgical Physiology,
Army Medical School, in 1940, the personnel of the Division had been keenly
aware of the following facts:

1. Wounded men who had lost large quantities of blood in combat were
poor surgical risks, even though they had received plasma in large quantities.

2. They must receive whole blood in large quantities before they could
become safe risks for anesthesia and surgery.

3. A whole blood program would become practical only when an acceptable
type of transfusion equipment and satisfactory containers for transportation
had been developed.

Long before the reports of the British and U.S. experience in the North
African Theater of Operations had begun to be received in the Office of the
Surgeon General, the Division of Surgical Physiology, Army Medical School,
had been investigating the development, for use in the field, of efficient
transfusion equipment which would meet the following requirements:

1. Whole blood could be collected and stored safely only if donors were
bled by the utilization of a closed sterile system.

2. The blood must be collected in a preservative solution in which it could
be stored safely for 2 or 3 weeks.

3. The chief cause of transfusion reactions is the presence of pyrogens
in the recipient sets, usually as the result of improper cleaning. Therefore,
the only practical solution of the problem of administering blood in the field
would be the employment of an expendable transfusion set, to be used once
and then discarded. Under field conditions, the difficulties of cleaning and

" Organizational History, 1944, 6703d Blood Transfusion Unit (Overhead).
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preparing collecting and recipient sets would make the use of standard
equipment both impractical and unsafe.

The equipment eventually developed at the Army Medical School for the
storage of whole blood consisted of a 1-liter vacuum bottle for the preservative
solution (Alsever's solution) and an expendable recipient set consisting of
Monel-metal filters, rubber tubing, and an intravenous needle. Each package
also contained typing serum.

All equipment was packaged under sterile conditions and hermetically
sealed in an easily opened aluminum cartridge. The cartridges were packed
six to a box for export,

Deve±pment of Refrigeration

The pregram for providing whole blood for oversea use could not become
a reality until, in addition to the development of equipment for collecting and
administering the blood, means of refrigeration had been developed for its
storage and for its preservation during transportation. Work was begun as
early as 1942 on a light-weight transportable aluminum refrigerator. The
model which was eventually developed held 50 bottles of blood and could be
operated either from the usual power outlets or from the 24-volt battery
ordinarily used in transport planes.

When the need for whole blood in ETOUSA (European Theater of
Operations, U.S. Army) became urgent in August 1944, no refrigerated con-
tainer for the transportation of whole blood had yet been developed, though
other organizations had been working with the Division of Surgical Physiol-
ogy, Army Medical School, on a fiberboard container for this purpose. Even
had this container been ready for use when the emergency arose, it is doubtful
that it would have been used; the urgent need at that time was for transporting
as much blood as possible and utilizing all shipping space in planes for this
objective. Refrigeration was then a secondary consideration.

The first blood which was sent to Europe, in August 1944, was therefore
shipped without refrigeration. By November 1944, when the shipment of
blood to the Pacific was begun, the Navy had developed an excellent refriger-
ated shipping case. It was a double-walled cardboard box, insulated with 2
inches of cotton waste and with an inner and outer lining of aluminum foil.
It held 1C bottles (of 000 cc- content) in a. wire rack, in the center of which
was a large tin can which held 19 pounds of wet ice. By this device, which was
used in all shipments to the Pacific, blood could be kept at a constant
temperaturo for about 24 hours.

Work on the Army refrigerated container was completed shortly after the
Navy container became available, but it was not put into use by the Army until
April 1945. In the meantime, other expedients were employed, as necessary,
in transporting blood to Europe.
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Development of Preservative Solutions

Another essential requirement for the shipping of whole blood overseas
was the development of a satisfactory preservative solution. Early in 1943,
the Army Medical School began comparative studies of various solutions and
soon arrived at the conclusion that Alsever's solution was superior to the other
solutions then available. This solution, which contains 2.05 gin. of dextrose,
0.42 gin. of sodium chloride, and 0.8 gin. of sodium citrate per 100 cc. solution,
has one great disadvantage, that it must be used in 500-cc. amounts for each
500 cc. of blood. This was a serious consideration, particularly in wounds of
the head and chest, in which overloading the circulation with excessive fluids
could be dangerous.

Otherwise, Alsever's solution had a number of advantages, which were
evident in the more than 2,000 transfusions in which it was employed at Walter
Reed General Hospital. Criteria of evaluation were (1) the amount of
supernatant hemolysis and (2) evidences of clinical improvement after trans-
fusion. Blood collected in this solution had been shipped, unrefrigerated,
from Washington, D.C., to the west coast and back and also to Prestwick,
Scotland, and back and had been suitable for use at the end of the journeys.
It withstood the shaking, as well as the changes of temperature, incident to
transportation and storage over long periods of time under adverse conditions.
Blood collected in this solution also appeared to store well from 21 to 30
days tit 40 C. (approximately 40' F.). It could also be exposed to average room
temperature (200 C., 680 F.) for a period of hours without undergoing changes
which would make it no longer safe or useful in the treatment of hem-
orrhagic shock. Finally, Alsever's solution was more easily administered
through standard Army filters than was blood preserved in other solutions,
which tended to clog these filters, particularly after the blood had been stored
for more than 7 days. The explanation probably was the greater dilution
of the blood in Alsever's solution; the dilution minimized the precipitation of
fibrinogen which occurs when blood is stored in a cold environment. This
factor was of special importance in forward hospitals, in which ease of admin-
istration was essential.

On 24 September 1943, at the request of the Army and the Navy, the
Subcommittee on Blood Substitutes had recommended the use of Alsever's
solution for the preservation of blood to be stored more than 5 days. -" This
solution was therefore employed in August 1944, when it became necessary to
fly blood to Europe, because it was the only solution immediately available
which had been tested in large numbers of cases and which had been approved
by the Subcommittee on Blood Substitutes.

Progress had been made, however, in the development of other suitable
preservative solutions, and the Loutit-Mollison, A.C.D. (acid-citrate-dextrose)

29 Minutes. meeting of the Subcommittee on Blood Substitutes, Division of Medical Sciences,
National Research Council, 24 Sept. 1943.
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solution seemed particularly promising. On 30 August 1944, the Subcommittee
ol Blood Substitutes recommended that Alsever's solution be replaced by the
Loutit-Mollison solution.'0 This solution, 25 cc. of which is used for each
100 cc. of blood, consists of 1.33 percent trisodium citrate, 0.47 percent citric
acid, and 3 percent dextrose; the pH is in the neighborhood of 5.0.

The recommendation of the Subcommittee was not immediately accepted
by the Army, on the ground that the A.C.D. solution had not yet been tested
in a suflicient number of cases. Moreover, some concern was felt over the
increased precipitation of fibrinogen which occurred when it was used and
which tended to plug the filters in the recipient sets. Additional studies, how-
ever, indicated that this solution preserves red blood cells somewhat better than
Alsever's solution, and, in addition, the Navy, which had used it in all the blood
flown to the Pacific, had an unbroken record of success with it. These facts,
combined with the undeniable advantage of its smaller bulk, were responsible
for the Army's changeover to this solution on 1 April 1945.

Development of Blood-Grouping Sera

Studies were also made on blood-grouping sera in the Division of Surgical
Physiology, Army Medical School, in collaboration with the Division of Chem-
istry. Eventually, a highly satisfactory, extremely avid serum was developed,
each lot of which, when it was manufactured commercially, was tested at the
Army Medical School before it was used.

An effective technique was also devised at the Armny Medical School for the
rapid identification of group 0 donors." This was an urgent and important
consideration, since only group 0 blood was sent overseas.

Training of Personnel

Even though blood wis not shipped overseas until the summer of 1944, all
personnel attending courses given by the staff of the Blood Research Division,
Army Medical School, had, since 1943, been trained in the collection of blood,
the preparation of equipment, and the typing and cross-matching of blood.

Related programs at the Army Medical School, such as the programs for
liquid plasma and dried plasma, afforded some training for a small number of
medical officers and enlisted technicians, who were capable of operating blood
donor centers. Similar training i as given to the oflicers assigned to the Red
Cross blood donor centers. This training included the theory and practice of
blood grouping, details of transfusion therap.), and similar matters. All
courses conducted at the school for medical oflicer , also included 10 hours'
instruction on shock and fluid-replacement therapy.

3* Report, Third Conference on Blood Storage, I)ivlsion of Medical Sciences, National Research
Council, acting for the Committee on Medical Research, Office of Scientific ItReearch and levelopment,
30 Aug. 194 .

31 Kendrick, D. B., Jr. Elliott, J., Relehel, J., Jr., and Vaubel, E. K. : Supply of Preserved Blood
to European Theater of Operations. A Preliminary Report. Boll. U.S. Army M. Dept. 84 . 6G-73,
January 1915.
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All through 1943 and 1944, the Committee on Shock and Transfusions and
the Subcommittee on Blood Substitutes, National Research Council, emphasized
the need of placing trained personnel in charge of the blood program in all
phases and at all stages. After the Mediterranean and European theaters had
formed their own blood transfusion units, the Transfusion Branch, Surgical
Consultants Division, Office of the Surgeon General, and the Division of Sur-
gical Physiology, Army Medical School, collaborated in drawing up tables of
organization and equipment for blood transfusion teams. These tables were
submitted for approval to Headquarters, Army Service Forces, late in 1944 and
were approved early in 1945.12

EVOLUTION OF THE OVERSEA BLOOD PROGRAM

Blood Banks in Oversea Theaters

The completion of the various projects just outlined made it practical in
the fall of 1943 to draw up a plan for the establishment of blood banks and
the development of transfusion services in oversea theaters. There were now
available, as the result of the joint activities of the Division of Surgical Physi-
ology, Army Medical School, and the Subcommittee on Blood Substitutes,
National Research Council, the following items: (1) An expendable transfusion
set, (2) a satisfactory preservative solution, (3) a refrigerator for the storage
of blood for as long as 21 days, and (4) satisfactory grouping sera. The safety
and efficiency of all of these items had been thoroughly tested, which made it
feasible to propose that this equipment be sent to oversea theaters and that
the theaters be authorized to train their own personnel in the collection and
distribution of blood to all forward and fixed hospitals. The proposed system,
on the most ex cting analysis, seemed almost foolproof. In particular, it dis-
posed of the chief cause of anxiety in transfusion, the rei.se of equipment, a
practice which inevitably increases the incidence of pyrogenic reactions under
circumstances of warfare.

On 5 October 1943, Colonel Kendrick addressed a memorandum to Colonel
Carter on the subject of transfusions in theaters of operations. The plan pro-
posed in this memorandum, which provided for the use of whole blood in
general, evacuation, and field hospitals in theaters of operations, was based on
the fundamental concept that the handling and use of whole blood and other
replacement fluids is a specialized branch of medicine and that to collect blood,
to group it correctly, and to transport and preserve it safely requires the serv-
ices of specially trained personnel. These functions cannot be delegated to
untrained personnel because any slip, however trivial, in the collection, process-
ing, and use of whole blood may result in severe and even fatal reactions, in
addition to unnecessary and sometimes excessive losses of a scarce and valuable
substance.

32 War Department Table of Organization and Equipment No. 8-500, 18 Jan. 1945.
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A memorandum for The Surgeon General, incorporating the essentials
of this plan, was prepared the following month by General R~ankin 13 and was
hand carried to The Surgeon General by Colonel Carter and Colonel Kendrick.

The plan was rejected on the following grounds:
1. Plasma was regarded as adequate for the resuscitation of wounded

men.
2. It was considered impractical, from a logistic standpoint, to make locally

collected blood available farther forward than general hospitals in the com-
munications zone.

3. Shipping space was too scarce to warrant using it to send disposable
transfusion equipment overseas.

In the light of these facts, it was The Surgeon General's decision that the
provision and use of blood in oversea theaters should be limited to the instruc-
tions set forth in Circular Letter No. 108.1 This letter outlined the techniques
to be followed in the transfusion of fresh whole blood in general hospitals
in oversea theaters within 4 hours after it had been collected. It also pro-
vided for the transfusion of stored blood, to be collected by a closed system
and to be used within 7 hours after its collection.

The plan which had been proposed to The Surgeon General and had been
rejected was presented to the Subcommittee on Blood Substitutes by Colonel
Kendrick at the meeting on 17 November 1943.15 After the matter had been
thoroughly discussed from the standpoint of its practical implications, the
following motion was moved and passed:

RESOLVED: That the Subcommittee on Blood Substitutes recommend through chan-
nels that the Surgeon General of the Army give consideration to the transportation of
whole blood by airplane to certain theaters of operations. '

Although a satisfactory airlift was available when this plan was presented
to The Surgeon General, the proposal was rejected, principally, again, on the
grounds that (1) plasma was adequate for resuscitation of battle casualties and
(2) flying blood overseas was not practical.

Although personnel in charge of the blood program were not in agree-
ment with The Surgeon General's decision, they had no choice but to accept
it. The basic reason for The Surgeon General's refusal to consider the pro-
posed program was undoubtedly that he shared the still rather general opinion

33 Memorandum, Brig. Gen. F. W. Rankin for The Surgeon General, 6 Nov. 1943, subject: Trans.
fusion of Whole Blood In the Theaters of Operations.

" Circular Letter No. 108, Office of the Surgeon General, U.S. Army, 27 May 1943, subject: Trans-
fusion of Whole Blood in the Theaters of Operations.

33 At the meeting of the Subcommittee on Blood Substitutes on 24 September 1943. everyone who
had been present at the meeting of the Committee on Shock and Transfusion held on 3 November 1941
agreed that it had been the consensus of the group that the Armed Forces should use whole blood in
the treatment of shock whenever possible. The discussion had been omitted, unfortunately, from the
minutes of the meeting, and it wvas suggested that the minutes be corrected to conform with the facts.

3 Minuteg, meeting of the Subcommittee on Blood Substitutes, Division of Medical Sciences, Na-
tional Research Council, acting for the Committee on Medical Research, Office of Scientific Research
and Development, 17 Nov. 1943.
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that plasma was a satisfactory agent of resuscitation and that the use of whole
blood in large amounts in battle casualties was not necessary. Undoubtedly
also, he had been directed by higher authority to limit the amount of medical
supplies shipped overseas. It therefore seems reasonable to assume that, since
he shared the general belief that plasma was adequate for resuscitation, he
did not consider that supplying transfusion equipment in order to liberalize
the use of whole blood was sufficiently important either to substitute the equip-
ment for other supplies and thus keep within the allowable tonnage, or to
point out to the Commanding General, Army Service Forces, under whom
his office operated, the urgency of making an exception in order to supply whole
blood for wounded men.

Provision of Blood From Zone of Interior for European Theater

Early in 1943, Brig. Gen. ..-ter Maj. Gen.) Paul R. Hawley, MC, Chief
Surgeon, ETOUSA, had directed that provision be made for supplying whole
blood to combat casualties. Plans for obtaining the blood and flying it from
the United Kingdom Base after D-day had been completed by 31 May 1944.31
The operation was conducted with great efficiency by Maj. (later Lt. Col.)
Robert C. Hardin, MC, Senior Consultant in Shock and Transfusion, and Lt.
Col. (later Col.) James B. Mason, MC, Chief, Operations Division, Office of
the Chief Surgeon, ETOUSA.'8

As early as April 1944, those responsible for the provision of blood for
the European theater had given urgent thought to the acquisition of type 0
whole blood from the Zone of Interior. Even before D-day, it had become evi-
dent that a sufficient supply of blood for the estimated combat casualties could
not otherwise be provided, and urgent requests had been made for blood to be
sent from the Zone of Interior to the European theater. After D-day, these
requests increased in urgency as it became more and more evident that using
troops in the United Kingdom Base, as donors was completely impractical to
supply the amount of blood needed for the adequate treatment of thousands
of casualties with multiple wounds.

Blood from the United Kingdom Base was in reasonably adequate supply
from D-day until just before the operations in the Saint-L5 area which culmi-
nated in the breakthroug0h on 18-19 July 1944. Then it became a critical item
of supply. It actually had to be rationed and allotted to the areas in which
the greatest number of casualties were anticipated. The daily demand for
blood had risen steadily and by the first of August was between 1,000 and
1,500 pints.

On 3 August 1944, a radio request was received by The Surgeon General
from General Hawley asking for one thousand 500-cc. units of whole blood
per day for the European theater. On 13 August 1944, with General Hawley's

37Mason, J. B Planning for the ETO Blood Bank. MU. Surgeon 102:460-468. June 1948.
3s Mason, J B The Role of the ADSEC in the Suppli of Whole Blood to the Twelfth Army Group.

MB. Surgeon 103: 9-14. July 1948.
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approval, Col. (later Brig. Gen.) Elliott C. Cutler, MC, Chief Consultant in
Surgery, Office of the Chief Surgeon, ETOUSA, flew to the United States,
accompanied by Major Hardin, to request The Surgeon General to supply
generous quantities of whole blood to the troops in Europe by an airlift from
the Zone of Interior. In their presentation, these officers made it perfectly
clear that, unless blood could be made available in quantities far beyond the
amounts which could possibly be provided overseas, wounded men with mul-
tiple wounds would receive less than optimum treatment and some of them
would certainly die.

The plan for an airlift of blood to Europe which had originally been
proposed in November 1943 and which had not then been found acceptable
was modified in certain details, to meet the exigencies of the present situa-
tion,39 and was again presented to The Surgeon General. It was approved
at once.

Colonel Cutler and Major Hardin made their request for an airlift of blood
to Europe on 17 August 1944. Four days later, on 21 August, the first ship-
ment was flown from the Zone of Interior to Prestwick, Scotland. It was trans-
shipped to Salisbury, England, the base of the ETOUSA Blood Bank, and
thence was flown to France. On 28 August, Colonel Kendrick left the Zone
of Interior with a large shipment of blood. His request for orders for over-
sea travel had been justified by the reasoning that it was simply not possible
to put a system, however good it might be, on paper and expect it to work of
itself. When blood was the substance to be transported, it was considered
essential to follow it up, to see that it was properly handled at every point
along the way, and also to see that it was properly used.

Critique of Results

From 6 June to 20 August 1944, all the blood used in all ETOUSA hos-
pitals on the Continent was collected in England and flown across the Channel
(fig. 26). Of the 385,231 pints of whole blood handled by the ETOUSA
Blood Bank between 22 May 1944 and 24 May 1945, 197,712 pints (51.3 per-
cent) were flown from the United States. 0

The ability to provide blood in such quantities so promptly when the need
in the European theater became imperative was the end result of the previous
activities of many persons and organizations, as follows:

1. By this time (August 1944), the American Red Cross had 35 bleed-
ing centers in operation throughout the country. The Red Cross program was
well controlled by the appropriate committees of the .National Research Coun-

" Memorandum, Brig. Gen. F. W. Rankin for The Surgeon General, 3 Aug. 1944, subject: Provi-
sions for Supplying Whole Blood to ETO From U.S.A.

,o See footnote 38, p. 149.



THE BLOOD PROGRAM 151

cil, and cooperation between the Council and Army and Navy personnel
working on the blood program was invariably excellent.

2. All the equipment needed was ready, and ready in sufficient quantities.
The Army and Navy personnel working on the blood program had for many
years worked closely with the manufacturers of transfusion equipment, and,
when the urgency of the situation was made known to these firms, they pro-
vided promptly all the help and cooperation required.

3. A satisfactory preservative was available (p. 145). Alsever's solution
had the disadvantage of bulk, and it is regrettable that the Loutit-Mollison
(A.C.D.) solution, which had the advantage of less bulk and which was found
later to be just as efficient, was not sanctioned earlier by the Subcommittee on
Blood Substitutes, Division of Medical Sciences, National Research Council,
and was not accepted earlier by the Army when it was later recommended by
the Subcommittee. Alsever's solution, however, filled the initial needs of the
situation admirably.

4. Although a satisfactory refrigerated shipping case was not available
when blood was first flown overseas to Europe, Alsever's solution permitted a
15-day storage period, and there was no spoilage because of this lack. The
shipment of 500 bottles which Colonel Kendrick took over on his flight was
checked at intervals, and the temperature in the pasteboard containers did not
vary more than 60 F. (3.30 C.) in the approximately 12 hours which it took
to cross the ocean from New York to Prestwick, Scotland. The aircraft flew at
an altitude of from 8,000 to 10,000 feet, and it was cool all the way. Fortu-
nately, fall was near when the demand for blood became urgent, and, before the
need ceased, in May 1945, a refrigerated case was in use and the change had been
made from Alsever's to the Loutit-Mollison solution.

5. Although the training of personnel in the Zone of Interior had never
been formalized, informal training had been provided, as far as this was
possible, by those in charge of the blood program. It had always been recog-
nized that blood would eventually be flown overseas and that it must be handled
all along the way by specially trained personnel and not in routine medical
supply channels.

In addition to the personnel trained for direction of the centers in which
blood was collected for liquid plasma (p. 134), the officers in the courses at the
Army Medical School since 1943 had been instructed in resuscitation in all of
its aspects and had also been taught to realize the importance of special
handling of blood even though they did not, themselves, know the precise
details. Trained personnel were already available in the European theater, and
in the Mediterranean theater, although the latter theater never received blood
from the Zone of Interior.

6. Finally, an efficient airlift was available. From the geographic stand-
point, the Red Cross bleeding center in New York was most suitable for the
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OVERSEA TRANSFUSION SERVICES

The European Theater of Operations

After he had arrived in the European theater late in August 1944, Colonel
Kendrick spent the next 2 months in England and on the Continent including
Italy.,"

Information on developments in the use of whole blood had been sent to
the Office of the Chief Surgeon, ETOUSA, by means of copies of the monthly
Essential Technical Medical Data reports from other theaters and through
other sources. In addition, Colonel Sullivan and Major McGraw, from the
Mediterranean theater, had visited the European theater before D-day and
had reported on the operation of the blood bank in the Mediterranean theater,
which had been an active theater of operations for 21/2 years before D-day
in Europe.

It is important to realize that the military situation in the two theaters was
entirely different and that the medical situation differed accordingly. In the
Mediterranean theater, a single army was operating on a single land mass,
within a relatively limited area. Although serious transportation problems
existed in the Mediterranean theater, blood did not have to be flown across
water. Blood was necessarily flown from England to the Continent, which
meant that, in bad weathe tilood could be transported to the European
theater. This was an extre, -ous matter in the European theater, for the
always limited supply of blood did not permit storage in any significant
amounts.

There were also other differences. In Italy, medical control could be
uniform; there was one army and one army surgeon. In the European theater,
several armies were operating, and each army surgeon, like each army com-
mander, had his own concepts of how to care for patients. The use of blood
was only one of many therapeutic methods in which medical personnel, in-
experienced in the treatment of combat casualties, required careful indoctrina-
tion and instruction. The First and Third U.S. Armies had been in combat
only a relatively short time when blood began to be supplied to them in
liberal quantities. The Third U.S. Army, in fact, had been operational for
less than 3 weeks. In either Army, there had been no chance to set up re-
search teams and little time for operating surgeons to grasp the urgent need
for the use of whole blood in liberal amounts.

The transfusion service in operation when Colonel Kendrick arrived
in the European theater showed how excellent such a service could be,
even without support from the Zone of Interior, when it was under the
control of a competent medical officer who used all the resources available to

41 Report, Lt. Col. Douglas B. Kendrick, I'rofeosional Service Di% ision, Office of the Chief Surgeon,
to Chief Surgeon, ETOUSA, 26 Sept. 1944, subject: Report of Trip to Firbt and Third Army Medical
Installations.
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A highly efficient blood bank had been developed. 4
- Blood was obtained

from volunteer donors who, it was certain, would not go into combat within a
specified period of time. By the expedient of paying each donor $10 per pint,
all the blood needed could be secured. A C-47 plane, which had been made
available to the 15th Medical General Laboratory, flew the blood to designated
centers, whence it was delivered to forward areas by truck and ambulance.
Delivery was often an achievement of considerable magnitude, in view of the
frequently unfavorable flying weather and the bad roads constantly crowded
with military transport. The blood, however, always got through.

This theater, in 1943, had set up a board for the study of the physiologic
effects of wounds,"' and the interest of the board members and others in the
whole question of shock and resuscitation, including posttransfusion anuria,
had created a great interest in replacement fluids in all field and evacuation
hospitals and had served as a real stimulus to the effective use of whole blood.

In the Mediterranean theater, therefore, Colonel Kendrick's function was
chiefly to listen and learn. He frequently regretted that circumstances had
not permitted him to visit this theater before he visited the European theater.
He brought back many valuable ideas to the Zone of Interior not only about the
use of whole blood but also about the cardinal principles of resuscitation, in-
cluding such details as the maintenance of an adequate airway and aspiration
of pneumothoraxes to restore normal respiratory physiology and improve
respiratory exchange by injections of procaine hydrochloride to control pain
in patients with fractured ribs.

PROVISION OF BLOOD FROM ZONE OF INTERIOR TO PACIFIC
AREAS

Because of the close liaison maintained between Commander Newhouser
of the U.S. Navy and Colonel Kendrick, it was logical that when the former
was sent to the Far East in June 1944 to survey the situation in respect to
the distribution and correct use of albumin, Colonel Kendrick should have
been given orders to accompany him, to study the distribution and use of
plasma, as well as the provisions for whole blood.

The Situation in June 1944

Supplies of plasma in the Pacific had been adequate for a long time. Al-
bumin, which was just beginning to arrive in June 19-44, was never widely
used in Army medical installations.

In SWPA (Southwest Pacific Area), blood had been provided up to this
time from three sources as follows:

1. It was collected locally in each installation, as the need for it arose.

'2 See footnote 28. p. 143
(' Medical Department, United States Arin,. Surgery in World War II. '1 he Phbiologic Effects

of Wound,. Waslington : U.S. Go% ernment Printing Office. 1952,
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of4,tChie Surgeon, USASOS, SWPA; and a number of others whohad a
specialmiterestimtheuse of whole blood. By apresentation of allthe deills
of the ,prgraim, ,olonel Kendrick Was able t show theseofficers tat 4ey,

coud hve lltheblod teyneeded, sterile, safely refrigerted, and delivered
according to their requests, ifthey merely made the requests,

. .the month Colonel Kendrick spent with-the Sixth U.S. Army,
was st4gng for the Luzon- operation, he worked out a whole-blood.progrm
forthisinvasion and arranged for the delivery of:blood from Ouam acco!rding,
te timatedneeds from D.day onward. From the standpoint ofthe ,ue , of
whole bloq, the Lyte operation could have been more efficiently hadled.
The~oration: on Xuzon was well handled. -from, this standpoint oneofho

-chiq rea eons being that Colonel Kendrickhad been ableto locate on it
. .. .iti pathologist-and fine medicalofficer, Capt; Henning H. Thor -, MC,

'ho,- Vith -totaly'inadequate souirc6si,4ad ,done his, bstto supply the; Sixkh,,
U.S. ,Army need frwoebodWhen-Cap tain Thorpe cae into thePro.
'graffii-most' of the operational difficulties had bien cleared away,

TheLuion_ campaign was Athefst -in, the Pacific ,in which whole-:bbA
W' w-gisbien to nearly all casualties with moderate andWsevere wounds, regard-

so whether, or nt they wvere n shook when they wee received4 il
... anevacuation hospitals, After this operation, itto k little Weffort to.convince

Sixth :U.S. Army medical officers, both at headquarters, and in the ,field,, 'f
i:"'" • " .vtlue of~the o °d prograim. : : :

The Okinawa Operation

When Colonel Kendrick returned to Hawaii after his tour- in the' Suflir
west Picific, which had included several days of conferences with Lieutnant.
Bownh on Guam, he was relieved of his responsibilities for the blood pro-
gc-am in the Pacific and was never replaced. He was assigned to command
aTenth U.S. Army field hospital, which was designated to land on Okinawa,
on.D60. Before Colonel Kendrick could report to this hospital, Col..Fred-
eric B. Westervelt, MC, Surgeon, Tenth U.S. Army, assigned him to .his
headquarters as consultant on blood and shock for the Okinawa operation,
for Which this army was then staging. In this capacity, Colonel Kendrick
was able to see that the ships which went to Okinawa from Saipan were loaded
With all the blood likely to be needed for the first days of the operation.

On the first days after the landings, Colonel Kendrick, accompanied by
Col. George G. Finney, MC, Consultant in Surgery, Office of the Surgeon,
Tenth U.S. Army, Lt. Col. (later Col.) Harold A. Sofield, MC, and Col. Wal-
ter B. Martin, MC, made daily trips ashore for indoctrination purposes.
During this period, and for the first few days after the Tenth U.S. Army went
ashore, the circumstances were peculiarly propitious for this purpose. The
Japanese had retreated south as the landings had been made, and it was a
week before real resistance was encountered. During this interval, it was
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A..... tag along,,the way was, the blood ever touched by any but trained,
' specahie& rsonneli, whose assignments were, peranent. In the Pacific,f
- fact, loowas consistentlv handled by what, amounted to w special dehvery
service, 0ich is the only sale and proper way to handleit. It isjimportat

;tEO' mp siUe, h6weverthat the,'highly efkcien t blood _service in the.Pacfir.
haditie'rts.-in, the ,experience~gained in th~ ZoeofItriheM ierr- + er 'theater,-and the :European theater afterj4 yearsof warfare.

: The t blood for fle Pacific areas left the Zone: of Interior on, 2
em rnbe -944 - and was-sent to Leyte via Guam. Colonel Kendrick reached .

Hawai ofu25 November and wei to Leyte, also ViaGuam, tiseuss the who i .

V rblof the use and supply + of blood ' with Lieutenant Brown and With
-edi oikrs in te , oc Gn, Guy d, et , f rg

USAOS(U.. rmySevies of Supy)SWA

The Leyte and' Luzon Oetins

Thefirst blood shipped from tpGuamo Le te p .vie a perfect illustra-..
tion of what can happen to thisprecious commodity when once it leavesth 6
care of pe 'onnel specially trained to -handle it. When this blood which hd

6ii. so carefully protected all , the way from the.Zone, of Interior, reached,
eyte it--iteft the hands of trained personnel. It was at once takenout of the+
figerate containers in which it ha been received, thrown into trucks a d'

transp1rted over a 4- or 5-hour period, to the medical installations which had
reqeStedit, At this season, I.eyte was a placein which bit was possible tohave,

mud oiithe shoes and dust in the eyes atthe same time, The temperature was
0 -. i , the shade, and the humidity was extieme, The casual treatment of

the mblod ,uader these circumstances rendered it entirely unusable, and- the
carefully Worked out program was in a fair way to being wrecked.

'In November 1944, there were no personnel in the Pacific theaters with
the respnsibility of receiving and supervising the handling and distributioin

ofbl6d, or with the authority to undertake these tasks. More important.
there was no general recognition of the importance of the liberal use of blood
in 'battle casualties. Colonel Kendrick's task of indoctrination was not,
particularly, easy. He had to convince the medical officers of an army which
had been fighting effectively for se'veral years that the blood program had a
great deal to offer them. He also had to convince the medical officers of an
army which had never had enough of anything that they could have all the
blood they needed and wanted merely by asking for it. It was fortunate that
he had visited the Mediterranean and European theaters before he went to the
Pacific, for he was able to bear eyewitness testimony to the feasibility and use-
fulness of the plan he was advocating.

Through the wholehearted and efficient cooperation of Maj. (later Lt.
Col.) Frank Glenn, MC, Consultant in Surgery, Office of the Surgeon, Sixth
U.S. Army, a meeting was arranged with the senior medical officer of the Navy
in the area; reprisentatives of the Surgeon, Sixth U.S. Army; representatives
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of the Chief Surgeon, USASOS, SWPA; and a number of others who had a
spcial interest in the use of whole blood. By a presentation of all the details
0f the program, Colonel Kendrick was able to show these officers that they
could haVe all the blood they needed, sterile, safely refrigerated, and delivered
according to their requests, if they merely made the requests.

In the month Colonel Kendrick spent with the Sixth U.S. Army, which
was staging for the Luzon operation, he worked out a whole-blood program
for this invasion and arranged for the delivery of blood from Guam according
to estimated needs from D-day onward. From the standpoint of the use of
whole blood, the Leyte operation could have been more efficiently handled;
The operation on Luzon was well handled from this standpoint, one of the
chief reasons being that Colonel Kendrick had been able to locate, on Leyte,
a trained pathologist and fine medical officer, Capt. Henning H. Thorpe, MC,
who, with totally inadequate sources, had done his best to supply the Sixth
U.S. Army needs for whole blood. When Captain Thorpe came into the pro-
gram, most of the operational difficulties had been cleared away.

The Luzon campaign was the first in the Pacific in which whole blood
was given to nearly all casualties with moderate and severe wounds, regard-
less of whether or not they were in shock when they were received in field
and evacuation hospitals. After this operation, it took little effort to convince
Sixth U.S. Army medical officers, both at headquarters and in the field, of
the value of the blood program.

The Okinawa Operation

When Colonel Kendrick returned to Hawaii after his tour in the South-
west Pacific, which had included several days of conferences with Lieutenant
Brown on Guam, he was relieved of his responsibilities for the blood pro-
gram in the Pacific and was never replaced. He was assigned to command
a Tenth U.S. Army field hospital, which was designated to land on Okinawa
on D+60. Before Colonel Kendrick could report to this hospital, Col. Fred-
eric B. Westervelt, MC, Surgeon, Tenth U.S. Army, assigned him to his
headquarters as consultant on blood and shock for the Okinawa operation,
for which this army was then staging. In this capacity, Colonel Kendrick
was able to see that the ships which went to Okinawa from Saipan were loaded
with all the blood likely to be needed for the first days of the operation.

On the first days after the landings, Colonel Kendrick, accompanied by
Col. George G. Finney, MC, Consultant in Surgery, Office of the Surgeon,
Tenth U.S. Army, Lt. Col. (later Col.) Harold A. Sofield, MC, and Col. Wal-
ter B. Martin, MC, made daily trips ashore for indoctrination purposes.
During this period, and for the first few days after the Tenth U.S. Army went
ashore, the circumstances were peculiarly propitious for this purpose. The
Japanese had retreated south as the landings had been made, and it was a
week before real resistance was encountered. During this interval, it was
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therefoe -possible for these 6fficers to visit every field and evacuation hos-
pi lt ashb6, Whether Army or Navy, and to pass on to the-hospital stars
all6the indrmantion in their possession, includingthe information Colonel
Kenidrick had secured in the Mediterranean and; European theaters, aboti
the coireet use of whole blood for battle casualties. When the hard fighting
started, the medical officers responsible for the care of battle casualties were
well trained, and the ratio of blood units used to casualties was 1 : 1 (40,000
casualties, 40,000 pints of blood used). At this time, in Europe, the ratio
was 0.9 ! 1.

After the development of the blood program and indoctrination in resus-
citation on Okinawa, Colonel Kendrick assumed command of the 31st Field
Hospital, where observation of the approximately 10,000 casualties who
passed through it gave him an excellent opportunity to study in detail the
use of blood at this level.

Critique of Results

The experience in the Pacific demonstrated the following facts:
1. It is perfectly practical to collect blood in the Zone of Interior and

deliver it to a theater far removed from the mainland, It was not unusual
for blood to be collected in the United States, sometimes in cities as far inland
as Chicago, and to be used in places as remote from the point of collection as
Okinawa within 6 days after it had been collected.

2. A theater transfusion officer with his staff, attached to the office of
the theater surgeon and given the proper authority and resources, can keep
a combat force adequately supplied with blood.

3. The resources made available to this officer must, however, include
all the staff, personnel, and equipment necessary to collect, process, and deliver
whole blood to any medical installation in the theater.

4. In dealing with a commodity such as blood, which has only a brief
life and which is easily contaminated and rendered not only useless but harm-
ful, handling and distribution must be the responsibility of medical officers
and other personnel trained in this particular specialty. Blood cannot be
handled either efficiently or safely through conventional supply channels.

PLANNING FOR THE INVASION OF JAPAN

Just before the end of the campaign on Okinawa, at the suggestion of
Col. I. Ridgeway Trimble, MC, Consultant in Surgery, Office of the Chief
Surgeon, SWPA, General Denit invited Colonel Kendrick to Manila to
develop the planning for the blood program for the invasion of Japan
(Operation OLYMPIC). There was sufficient time to send the plans to the
Office of the Surgeon General, so that Major McGraw, then serving as rep-
resentative on blood and transfusion, could comment on them in the light
of his experiences in the Mediterranean theater. It was interesting that
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even at this late date, while Sixth U.S. Army medical personnel attached to
the'Chief Surgeon's office fully recognized the urgent need for whOle bld,
they were still doubtful that all thatwas regarded as necessary for the invasion
of Japan could be supplied ,

After the program to supply blood from the mainland had once been
instituted, there was never a shortage of blood in the Pacific Ocean areas.
At times, when the weather was bad and supplies for only 24 hours were on
hand, some concern was felt, but, as in the European theater, the blood never
failed to arrive when and where it was needed. Had Operation OLYMPIC

*come to pass and had the estimated five or six hundred thousand casualties
occurred, there seems little doubt that sufficient supplies of blood could again
have been provided for all their needs.
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CHAPTER VII
First Service Command

Condict W. Cutler, Jr., M.D.

Consultation service in surgery began in the First Service Command
upon appointment of Lt. Col, (later Col.) Condict W. Cutler, Jr., MC, as con-
sultantif general surgery in December 1943. Colonel Cutler reached his sta-
Pior., Bost6nh, Mass., on 12 December. A few days earlier Maj. (later Lt. Col.)
Wilfred Bloomberg, MC, had been assigned as neuropsychiatry consultant, and
shortly afterward Lt. Col. (later Col.) George P. 'Denny, MC, arrived to be-
come the service command medical consultant. It was immediately necessary
to establish a plan of procedure with the service command surgeon and the
headquarters staff as to the consultants' duties and the methods of carrying
them out. It was decided first to begin an evaluation of professional personnel.

This function of professional evaluation continued throughout to be a
major activity of the surgical consultant. Repeated visits, questioning, and
observation served to correct impressions of the qualifications of professional
personnel. The classification of medical officers became a formal process on
a national standard in June 1944.1 It remained the function of the consultant
to verify the correctness of the military occupational specialty numbers as-
signed to individual officers.

In initiating visits to installations, the service command surgeon proposed
that visits by the consultants be made in a group. The consultants felt that
separate visits would not impose inconvenience on the staffs of the hospitals,
since their activities would involve different services. It was recognized also
that the needs of hospitals for visits by the consultants would differ consider-
ably and that the arrangement of team visits would result in unnecessary visits
by certain consultants. They were agreed that visits by consultants should be
arranged individually and that each, with the approval of the service command
surgeon, should work out his own schedule according to his best judgment.

Subsequent events proved the correctness of this attitude. When visits
were undertak,-n as a team, virtually all work at a hospital was temporarily
interrupted. The length of time required by the three consultants for the
completion of their work differed considerably. After several team visits
had been made, the plan of combined visits was abandoned.

The surgical consultant pr-pared an outline on the purpose of consultant
visits which included the following points:

1. Observing (1) the care and handling of patients, (2) the adequacy,
maintenance, and condition of medical facilities and equipment, (3) the pro-

War Department Circular No. 232. 10 June 1944.
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f :sonal abilities of medical officers, (4) the extent of employment of medlcai
-6ifi e to the. best advantage, (5) the maintenance of standards, ethics, 4er-

apyl, and educational activities, (6) the, status of ,cooperation, leadership, end.
irale, (7) the, degree of efficiency in records maintenance,,and (8), the dgree
o ef i diency in the movemeht of patients to final disposition.

-2. Makifig recommendations at the installation for the improvement -o
any, condition which might require only local action.

3. Determining personal problems, aspirations, and attitudes of medical '

4. Consulting with the professional staff on. technical problems,
5. Promoting educational activities by (1) bedside discussion of cases,

(2) arranging staff meetings, conferences, et cetera, (3) arranging graduate
imedical meetings and programs, (4) encouraging medical officers to ,prsue
candidacy for specialty board certification and professional societies, (5) 'giy-
ing talks, lectures, or demonstrations, and (6) encouraging clinical research,

6 Rendering reports on the above matters.
There was a tendency at first on the part of hospital commanders to rfer'.

to consultant visits as inspections and to expect investigation, criticism, and
a formal report. Every method was employed to have it understood thatthe
purpose of the consultant's visit was purely professional and that it was in-
tended to be constructive and profitable. Very shortly, the feeling of appre-
hension was overcome and the visits were thereafter welcomed.

in addition to the regular visits, hospital officials were given to understand
that the surgical consultant would at all times be at the call of hospitals for
aid in clinical problems. It was agreed that the chiefs of service in hospitals
should have free access by phone or letter to the surgical consultant for personal
discussion of professional problems. This arrangement contributed greatly to
the effectiveness of the consultant's services.

It was believed desirable to cffect a close cooperation with the personnel
officer in the office of the service command surgeon. It was necessary that
the consultants be consistently informed of changes and transfers of personnel
and that serious consideration be given to their recommendations. An effective
working agreement was established with the personnel officer. The necessity
for this arrangement was shown by the need for numerous adjustments of the
staffs of various hospitals to accommodate for shortages created by transfer
of officers for ovemea assignments. It was necessary also that the personnel
officer be aware of the identity of key medical officers and that he reruest re-
placements should they be reassigned. He was guided largely by the consultant
as to the professional acceptability of replacements and as to their placement.

There was at first a tendency on the part of hospital commanders to assume
that the assi, nment of professional personnel to positions of relati, impor-
tance on the s cgical staffs should correspond with their relative ranks. This
policy would not have led to maximum efficiency since there were instances
in which the degree of professional competency was not consistent with 'mili-



triyr&ak. Eventually, theprinciple Was establishedthat assignients as chiefs
of s~' ~&r2 chiefs',ofsectioi 'would be governed by prof6sional capadity.
-Tlfidperiititted the plaicement ofthbemost able meninpositions-of.professional-
-contrlwith men of ess COmpetence,.even though of higher rank, under their
sp visioit

AS,4 exigencies of the military situation required the withdrawal of
s r~ge o ioversea service, it was the practice of the 0fce of, the Surgeon
Gineiilt..ffi replacements. The policy of permitting the Zone of Interior
est bliShiridnt's to absorb the timelag involved frequently produced trouble;
§som6 shortages of personnel. This lag was not infrequently as 1ong as from;
60 6 90 days and required local adjustments of personnel. When general
shortages xisted, as was the case with orthopedists and eye, nose, and throat
specialists, tich adjustments were not readily effected.

Toaid:'in the work of Lovell General Hospital, Fort Devens, Mass., when
medicalfficer shortages existed, it was customary to utilize officers of the
Medical'Department Replacement Pool1 0 iovell. This aid would have been
of gea4t assistance at other hospitals could these officers have been, assignable
on, temporary duty to them. Authority thus to utilize their services was
lacking. Recently commissioned officers assigned on an intern basis, howl-
ever, proved very helpful as ward officers.

Another personnel difficulty arose from the transfer of trained enlisted
teclnicians for oversea assignments. The necessity for constantly retraining
replacements to take the places of well-trained orderlies, operating-room as-
sistants, and other technicians imposed a serious handicap on surgical activities
at hospitals.

The surgical consultant visited all hospitals as frequently as possible. In
1944, the consultant made 42 regular visits to 18 hospitals and numerous spe-
dial visits in response to calls. Numerous special visits were also made in
company with The Surgeon General, specialist military consultants, and civil-
ian consultants.

On regular visits, special inquiries were made, as directed by Brig. Gen.
Fred W. Rankin, Director, Surgical Consultants Division, Office of the Sur-
geon General, on the treatment of hernia, pilonidal disease, skin-grafting,
and varicose veins, and also on the furnishing of eyeglasses, surplu instru-
ments, anesthesia and anesthetics, the use of tourniquets, and other matters.

On 12 June 1944, as a check on the surgical services, Colonel Cutler sent
a letter to all chiefs of services through their hospital commanders. This
letter began: "In expectation of increasing activity in the Hospitals of this
Command, it is desirable that the following matters concerning each Surgical
Service should be examined at the present time and corrective measures taken
wherever appropriate." The letter detailed requirements and standards with
resi)ect to: (1) Personnel, including officers, nurses, physiotherapists, corps-
men, and technicians; (S) equipment and supplies, such as instruments, ster-
ilizers, and central supply; (3) operating room, including physical equipment,
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manargement, aeptic and operative technique, anesthesia, and pos tbperaive
,cae 0of.patients; '(4) ward, services, comprising arrangement, supp!iidi, instr,-

omentsanhd-dressings, aid dressiiig anidtreatment technique ;4and (5) :4apuat ry
service., The letteralso concerned X-ray, physiotterapy, .. conditining,. and
staffactivities, including ward rounds, conferences, reviews of curren li ta
ture, Investigation and -reparation of original material, and the ppogres f o
individual staff 'members toward licensured by the American College bfitStir
4gi0sndthe variousbfards.

During July 1944,,the consultant surveyed activities in anesthesia tlrdugh,
out-the copmmand and reported the results to General Rankin.

Other activities of the surgical consultant consisted of giving -talks id'
demonstrations, participating in clinics and conferences, assisting in the P1i-
gram-of the Committee for War-Time Graduate Medical:Meetifgs, and acting
,asonsultant in reconditioning activities. Reports on his activities we r"eg-
ularly rendered to the service command' surgeon, to General Rankin, and,
inore formally as indicated, to The Surgeon General. These reports .rio-
videdthe material from which much of the narrative to follow was obtaiied,

MEDICAL INSTALLATIONS AND FACILITIES

During the latter part of December 1943 and the first part of January
1944, Colonel Cutler made a complete round of visits to hospitals of the 'coin-
-mand. At this time, the medical treatment facilities of the First SeiVice
Command were dispensaries; stat-rin hospitals of the harbor defenses, ports
of embarkation, training camps and cunters, and airfields; and general
hospitals.

Dispensaries were located at service command headquarters and Fort
Banks for the Boston area, at Watertown Arsenal, Mass., at Springfield Arm-
ory, Mass., at various institutions of learning where there were training cadres
and military students, and in certain separate battalions. At each of the
dispensaries, there were officers capable of administering minor surgical treat.
ments and of determining cases requiring hospitalization. Until the close
of war, changing conditions affected these facilities very little. They con-
tinued to serve the outpatient needs of their areas.

The station hospitals of the various harbor defense posts of the Eastern
Defense Command were important factors at the beginning of 1944. The
harbor defenses were maintained at nearly full authorized strength and re-
quired full manning of their station hospitals. In addition to their normal
duties, these hospitals made examinations for induction, cared for certain
dependents, and treated casuals taken ill or injured in the neighboring areas.
Most of these station hospitals were housed in permanent brick buildings on
the old posts, and many of them maintained subsidiary hospitals, as well as
dispensaries, at outlying posts.
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Typical of thesehospitals wasthe station, hospltai at Fort Bank&, This
hospit"alire66ived patient from the Harbor tDefenses of Boston andialso seived
as the adnfittini hospital for all military personnel'in the area'of:metropolitan.
Boston; In, 14, it -treated 570 Opatients, 'In January., of 194 'Its rated,
:Capacity was 205 beds. There was considerable crowdiiig, and it was necessaxy
to use.uxiiiary wards. The staff of Fort Banks Station, Hospital controlled
medicalfreatment fadilitier ot Fort.Stiong, where the facility, was then being
operated ox dispensary basis; Fort Warren, which had a 25-bed station hos-
pital; and ,Fort Ruckman, Fort Dawes, Fort Revere, Fort Heath, Fort Duvall,
and Fort Standish, all six of which had facilities operated on a dispensary
basis. Fort Andrews had a 75-bed permanent hospital building. The forts
weresubposts 0fFort Banks.

The oother harbor defense station hospitals were the station hospital at
Fort H. G. Wright, located on Fisher's Island, N.Y., and serving the Harbor
Defenses of Long Island Sound; the one at Fort Adams, Newport, R.I., serv-
ing the Harbor Defenses of N arragansett Bay; the one at Fort Rodman, serv-
ing the Harbor Defenses of New Bedford, Mass.; the station hospital at Camp
Langdon near Portsmouth, N.H.; and that at Fort Williams, serving the
Harbor Defenses of Portland, Maine.

At the time of the earlier visits, these installations were quite active and,
because of the number of troops in the harbor defenses, it was necessary to
maintain an adequate and competent surgical staff in each. During the suc-
ceeding year, however, there was a steady withdrawal of personnel from these
stations. This permitted a considerable reduction of the surgical staffs and
the release of officers for assigmnents overseas. The policy was then adopted
of reducing to dispensary status the number of outlying station hospitals in
the various harbor defense posts and concentrating the resulting excess med-
ical officers in major station hospitals. With the opening of Waltham Regional
Hospital, Waltham, Iass., on 1 February 1944, the hospital at Fort Banks was
reduced to a dispensary status. At each of the retained station hospitals, it
was necessary to keep a surgical staff competent in diagnosis and lrepared to
perform emergency operations and elective procedures of a nonformidable
nature. The surgical staffs of the harbor defense hospitals maintained an
excellent record of efficiency.

At Camp Myles Standish, Mass., the P wxas maintained an active station
hospital under the authority of the Bosb.,a Port of Embarkation. This hos-
pital served a staging camp during a period of troop movements overseas. The
census at the camp varied greatly between 5,000 and 30,000 troops. Patients
from among these personnel in transit were, for the most part, suffering from
training injuries and emergency ailments. During the early part of 1944, there
were many patients suffering from chronic disabilities which made them unfit
for oversea service. To remedy this situation, efforts were made to have the
responsibility for the discovery of such conditions fixed definitely at the sta-
tions of origin. In the latter months of 1944, patients taken from shipments
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because of hernia pilonidal iease, internal- derangements of the knee, and'
k f h i -otherchronccondtipprc yesse ed.

As the shipeni of s61dii F overseas diminished, there -was a c6nsistoiit

dcrease li the activity 6f this hoital. Accordingly, on,25 ,tanuar i 4,te;
hospital at Camp Myles Standish was designateda .debarkation hospta to
r'pla cethe hospital at Camp Edwards, Mass. It contihued to serve for tihe
reception, temporay hospitalization, sorting and redeployment of -patients:
r ttfrnedfromo versea hospitals.

At the inception of the consultation service, 1arge station hospitals vwere
ihaintained at C411p Edwards an&FortDevens., Although both of these amps
bed passed the peak of their training, activity, the hospitals, were still fairly
active and maintained full surgical staffs. The station hospital at Fort Devens
aind a i;550- bd, capacity, and on the occasion of the surgical consultnnt'
4firs visit there were 589 patients. The hospital at Camp Edwards d; . 4

patients at this time, ofwhom 394 were surgical. The latter also hospitalized
patients of the East Coast Processing Centeri Camp Edwards,

The census at Edwards and Devens, fluctuated considerably with a general
trend, downward, This permitted a reduction in the surgical staffs-and the
release of personnel for oversea service. On 15 July 1944, the station hospital
at 'Fort Deves was assimilated a a part of Lovell General Hospital., Some
of the surgical staff of this station hospital joined Lovell, and others were used
to augment the staff of the recently opened Waltham Regional Hospital.

On 24 July 1944, the station hospital at Camp Edwards was designated
as a debarkation hospital. The hospital continued to serve in this capacity
until 25 January 1945 when the debarkation function was taken over by the
hospital at Camp Myles Standish. Camp Edwards Station Hospital wasthen
redesignated as the U.S. Army General Hospital, Camp Edwards. Later, a
hospital center was activated at Camp Edwards to administer the general hos-
pital and the Camp Edwards Convalescent Hospital.

It was part of Colonel Cutler's earlier duties to visit hospitals at Army
airfields. At the beginning of 1944, there were four airfields of the Air Trans-
port Command three of which were located at Presque Isle, Houlton, and
Bangor, Maine. The fourth was Grenier Field, Manchester, N.H. Hospitals
of the First Air Force were at Bradley Field, Conn., and Westover Field, Mass.
The functions of these hospitals were similar to those of the station hospitals
of the ASF (Army Service Forces). They were prepared to deal quickly with
severe casualties in considerable numbers resulting from a plane crash. There
was set up in each an emergency room equipped with all needed instruments,
dressings, splints, medication, laboratory apparatus, and plasma. Considerable
ingenuity was employed in perfecting these arrangements and in the prepara-
tion of "crash bags" for use in the field.

A station hospital was also maintained at the Army Air Forces Technical
School, New Haven, Conn. Most of the patients were students in training

- General Orders No. 124, fleadqaarter., First Service Command, 11 July 1944.
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courses-at' Ya6 UniVei.ity and casuals in the New, Haven area. In January-
194, the h6pia W ( 1td,

C,onsult~ti~fiecite was 'pibVidedto hese Air, Force iistallations ufil
the Fin.iW :Fordd called for itsdiscontinuance. In, May 1945, this servic&:
wasresumed on .an invitational basi§. In afl-respects, except reporting, the

servicedended to,.these hospitals was of precisely the bame character as that
accdidedto hospitals of the Army Service-Forces. Tntitations to the consult:
antsht, ,isit.the installa4tions ind requests foremergency consultation were

'freque 6 ti ntsfr ay 1945 and were promptly responded to. The closest liaison,
'Vfs mainiained with the Westover Regional Hospital at Westover Fieldi.

hiicope6 7alls, Mass. This hospital maintained an efficient staff and fun,-

On,.2T Jun6 1944, Waltham Regional Hospital was opened. It was de'!
signed toacept patients from all the outlying station hospitals. As tiereceiv-
iiig hosp al~f6r the Boston metropolitan area, it took over. the functions of the
statidn.hbspital at Fort Banks. In addition, it hospitalized casuals-in the area
and'depen4dnts, The staff, strengthened by personnel transferred from the
former Fort banks and Fort Devens Station Hospitals, was organized as for a
general hospital and dealt with all types of emergency and elective surgery.

Until the opening of Waltham Regional Hospital, Lovell General Hos-
pital received all cases of major surgery occurring in the command, together
W itli a few casualties from overseas. In February 1944, Lovell General Hos-
pital-of wooden barracks construction-had 400 patients on the surgical
services. Its staff, under Maj. (later Lt. Col.) Clifford H. Keene, MC, was of
a high order of competence. There were sections of general surgery, orthopedic
surgery, neurosurgery, urological surgery, and an active ear, nose, and throat
service. Subsequently, neurosurgical and plastic work, as well as ophthalmo-
logic surgery cases, were transferred to Cushing General Hospital, Framing-
ham, Mass. Lovell continued throughout the war as a general hospital and
received increasing numbers of oversea casualties. Oin 15 July 1944, Lovell
General Hospital absorbed the Fort Devens Station Hospital. This additional
capacity was quickly utilized, and at the close of the war Lovell General Hos-
pital was operating with full wards.

Cushing General Hospital had not opened at the time of Colonel Cutler's
arrival. Its staff, however, had bec:i gathered and was being trained. On
25 January 1944, this hospital opened formally with Maj. (later Lt. Col.)
Robert L. Mason, MCA, as chief of surgery. At first, it received mostly cases
originating within the Service Command. When oversea casualties began
to be received in increasing numbers in the summer of 1944, the Zone of
Interior patients were diverted to Waltham Regional Hospital. The acces-
sion of patients at Cushing General Hospital became more rapid with the
designation of this hospital as a neurosurgical center and, subsequently, as
a center for plastic surgery and ophthalmology.' Its bed capacity was

2 War Department Circular No. 347, 25 Aug. 1944.
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eyentually, expanded to ;i168, And it was -iapily filled and remaiedS tis a

EARLY CLINICAL PROBLEMS

Before the arrival of the consultant in surgery, each hospital, commander'
determined the type of surgery whi ch his staff was capable of perf6fhiiig.
'Qcsoi nally, there were 'being undertaken at station hospitals formidabl6
and, 'elective operations on the intestinal tract and kidneys and orthope-dic"
proedui'es such as-bone grafting of fractures and the surgical care of int6onal
deanige6ments of thoqknee

.On 10 January 1944, War Department Circular No. 12 defined the ~po9T,
of the War Department as to the transfer of patients to general hospiti.
The circular stated that elective surgery of a formidable typeig normIlly A
function of geperal hospitals and that patients requiring such operations

o-ldbe transferred to the nearest general hospital as soon astrans0rtaible.
This changed the surgical services of the station hospitals considerably, There
was. at first some resentment on the part of'fle station hospital personnel at
being deprived of valuable clinical material, but it soon came to be under-
stood, that the policy worked to the best ifiterest of the patients.

The provisions of this circular necessitated some fead jistment of surgical
personnel. It became possible to strengthen considerably the surgical' staffS
of general hospitals by the transfer of competent surgeons from station
hospitals as more and more of the general hospital surgeons were withdrawn
by the requirements of oversea service. Besides, the policy assured the patients
of more skillful management of their formidable surgical conditions, while
it by no means deprived the station hospitals of a considerable numbei' of
problems with which their surgeons were qualified to deal.

The performance of operations for hernia in station hospitals was by no
means uniform. One of the early activities of the surgical consultant was
an effort to standardize the perfornance of this operatioi. as outlined by the
Office of the Surgeon General.'

The provisions of Circular Letter No. 72, Omnce of the Surgeon General,
dated 17 March 1943, in regard to the treatment of varicose veins were also
emphasized. A more judicious use of the methods of diagnosis and of treat-
ment by ligation and injection was undertaken.

The provisions of Circular Letter No. 169, that patients with uninfected
pilonidal cysts and sinuses .bhoull be operated upon, whenever possible, before
infection occurred, lind resulted in a considerable number of these operations.
Almost universally, operatio., rc ulted in late healing and considerable loss
of time and manpower3 Colone' Cutler surveyed this situation and analyzed
594 operations. The average len th of hospitalization was 53 days. Primary

4 Circular Letter No. 121. Office of the Surgeon General. U.S. Army. 13 July 1943.
ZCircular Letter No. 109. Office of the Surgeon General. U.S. Arrmy, 2. Sept. 1943.



Jnion'hitd faild- in '23 **rent of cases in Which complete closuire' wias done,
The ~f~loingstaefien m~ made, b&~ onef Cutlor-in a Ie' to ene a]1

Rkn daed'2ilteb itay1944
Thave,,bn- greatly, aurprised, o observe the 'lage incidence of this, condition, amlong:

our. iorogps. L-beiev that-the fufidimeiiti Congenital defect Is a commuon one, but,
~onW'In ~ir insancs is t te sou'rce-of oufficient 'inconvenience to the civlianpatit

to Ik bu-sek 8rgial elif. infction of the sins. with' abscess, formation requires
drafnan*ge. tepeated episodei 6f this sort lea& to an extirpation of the source of troub.

Hene~1 cvillie, hesurgeon, sees only those cases which Are conmlcte'~ trouble.
'some.,

Alkthough. theb less cleanly life of combat tioopA may lead to -a.-lArger -incidec -of,
infe6ted' cases;, 1 hae 'no' doubt -that a great majority. Would gothroiih -A militarj
experience with little more tiouble Than is enooutiuered-in. civl life.

The extirpationl of all' 'discoverable plonldal sinuses In' -the, Army represents, a.
policY of 'perfectioni pbeeilcial results of which are outweighed by ' loss of manpower.

ihbf. yvlitions in tecbniu I m ake relatively little- differetie Inin h etln eulied-
for'hel ~, WhchInmost instances, is' nordinately long-often, thirty to ninety days.

I ;advlm Aalit the tigbt-closure procedure. I feel sure ttwe shall see a, good many.
recurrences.. Even at this relatively early date,. a number have been seen.

i'kbeieve that pilonidal Aifius which, does not produce active symptoms should, be0
ketaloh. 'Infection should be dealt with by incision and, drainage. One or, more repet-tin fInfecti6n should requ ire the excision of th siiiiis witl,at most, uueo h
ikin: to he presAcral'fascia without attempt at side-to-side closuire. I believe6 such 'a
jIocy Would c~rtAIniy save a vast number of days of hospitaliation.

On 2"Se6pfember 1944, Wall epartment Technicall Bulletin (TB MED)
89 appeatred,, rescinding The Surgeon General's Circular Letter No. 169 ahd
,statin&, * true pilonidal cyst and sinus without purulent discharge,
infection or history of acute abscess or inifainmatioii will not be considered'
disqualifying for continued general military service, provided the condition
does hot interfere with the performance of the individual's duties in his
military occupation specialty. Operation will not be performed in these cases,
except as indicated in cases of infected cysts and sinuses."

Among the early clinical problems was that of persistent urethritis, both
specific and nonspecific. There were many cases of gonorrheal urethritis
which had proven resistant to sulfonamide therapy. Penicillin had not as yet
come into general use for this condition. Some sulfa-resistant Cases were being
treated with fever therapy. While it appeared in some instances to be6
beneficial, fever therapy was decidedly unpopular with the victims and led
to many problems of discipline. The procedure was also attended by some
danger. The greater efficacy, speed, and safety of penicillin therapy proved
a valuable change.

In the handling of nonspecific urethritis, penicillin proved less successful.
There was a different method of treatment in almost every hospital visited.
All of these measures seemed to be equally ineffective.

Three common types of injury occurred as a result of training activities or
sports. They were sprained ankles, fractures of the carpal navicular bone, and
internal derangements of the knee.
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S -prainedankles were the, most common ivjury The orthopedists *erelabout equally divided as to the relative efici~cy of (1)' rest withimiiza~i$ti m

for .a s- hor time followed "by walking with 'supporting strapping, or (2).
kati ent by procainie hydrochloride (Novocain) injection and Tl .u

ported use at once. The popularity of the, latter treatmeit .aned in iavor
of -treatment by rest and support which came to be generally aeadopted

Carpal navicular fractures Were more-common than Colles' fi'actures; No
doubt a good mait of these were missed and masqueraded as sprainsg:f the

wrist. A number were picked up when,.on direction of the consultantit be-
cAju tho-rule to make -four, X-ray, exposures of, every injured -wrist -antebd-
position, lateral aniid tw oblique. Prolonged immobilization in tie position of,

Jiunc tion produced almost-uniformly excellent results.,
Traumatic internal derangements of the knee, especially injuries oftthe

seinilunar fibrocartilages, were also encountered with some frequency. Thi6
pojioy of placing these cases in general hospitals was productive of better ie.
sults. A factor in earlier recoveries was preoperative quadriceps exercise and
its early resumptioil after operation.

One training hazard was a directed exercise in which a soldier, seatedon
the shoulders of a companion, wrestled with another, sinilarly mounted. This
maneuver resulted in three fractured femurs within a 2-week period, and its
discontinuance was recommended by the consultant. At about this time, in-
juries from supervised athletics and physical training exceeded 14 percent of
all injuries from military accidents.,

As combat casualties began to appear at Lovell General Hospital, very
satisfactory work had already been begun in the treatment of injuries of the
soft parts and of the intestinal tract. There was still an inclination to treat
compound fractures of long bones by the closed-plaster method or with dress-
ings through windowed casts. The importance of knee mobilization and of
the quadriceps exercises was not yet fully understood. Progress in the institu-
tion of skeletal traction was rapidly made, and special attention was given to
the piogram for the activation of joints.

DEVELOPMENT OF THE GENERAL HOSPITALS

Lovell General Hospital

The gradually increasing influx of surgical patients from oversea theaters
required the gradual expansion of Lovell General Hospital and its eventual
absorption of Fort Devens Station Hospital. In February 1944 there were
only 400 surgical beds occupied by patients at Lovell General Hospital, and by
the end of August 1945 there were over 2,600 surgical patients. In August
1944, a reconditioning center at Fort Devens becine a function of Lovell Gen-
eral Hospital and was designated Lovell East.

6 Monthly Progress Report. Army Service Forces, War Department, 31 Jan. 1945, Section 16.
Safety.
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Additi lal medical ,oficers werbrequired for the expanded istitution,and,
it was necessy to Tro e repliteements ior, many of the staff transf erred over,
sdegs The ch1ief of surgery, Cokeim& ,.~~~nferdn~,.o.Rap
Y F oviersMC ieplaced him. The chief of orth.pedics, the chief, of urology,
andi tecief o,6 f eye service were also lost and, replacea; gs welt fis. numerous
assistant chiefs of Sections and junior members of the:staft; In. spite of 4hese
changes, the piofessional efiiency ,'l-i maintained-at albigh level.

At!hsiiggestioi of the surge ,1 coinsultnt, asurgical olinicalconference-was held at, Lvell General/Hospitalon 30March 1944. To this wereinvited..

She personne6lf Army an dNavy hospitals and a niimber of civilian-,doctors
6vef 400 oii4is and doctors attended, as didthe serVice command surgeon and
t comiandihg general. The staff conducted fiounds and demionstrations,.
There was afn exhibit, of clinical material which included bone grafting, a.
de-m6ntrtff!Gnof penicillin therapy,,the use of tantalum, and the prductionof
i ithetib dental appliankes, Pipers.and cases were presented. This confers-
ence wasbf gieat value in establishing a pleasant liaison among neighboring
hospitals, Vitl the Navy, and' with the civilian p'ofession. If-served to. unite
the meim isof ti surgical services in a cominoh effort.

Lovell' Gehieral Hospital joined Cushing General Hospital and the medical,
sefvic of t First NavalDistrict in presenting an exhibit on military surgery
at the meeting. of the Massachusetts Medical Society-on 23 and,24 May of the
samey year.

Cushing General Hospital

At Cushing General Hospital, growth of the surgical service developed
particularly in the sections in neurosurgery, plastic surgery, and ophthal-
mology, foi which specialties it was designated by the War Department as a
specihl treatment facility.' The reception of patients within these special fields
r qiiired the maintenance of a general surgical service of modest proportions
and an orthopedic section of considerable magnitude, since most of the patients
presented concurrent orthopedic problems. Fractures and osteomyelitis were
common in the neurosurgical patients. Many patients presented problems of
plastic, orthopedic, and neurological surgery combined.

Since these patients required the attention of more than one section, the
surgical consultant suggested the arrangement of a system of regular intersec-
tional conferences. By this means, a complete therapeutic program was laid
out for each patient. Progress of patients was noted and transfers were ar-
ranged as necessary between the sections. This system was put into effect while
there were still but few patients in the hospital. Its value became apparent
as the hospital filled, and it proved an effective means of managing the inter-
related problems of the various sections.

There tended to be an overlapping of the activities of the section of neuro-
surgery and the neurological section of the medical service. A plan was pro-

War Department circular No. 347, 25 Aug. 1944.
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posed .an, adopted on 18 August 1944 which provided that the neurological sec-
t ion of tliemed catls rivice and the neurosurgical sedtionof the surgialservice
oWQrk it€oncert. Free consultations were; arraiiged:betw en nthe zedicalneu-

roblgiSt and the neurosurgeon for the evaluation, treatment, and distributionof,
cases. The .neurosurgical patients were thenceforward admitted to theiieuro;
logical section of thenmedical service, wlere diagnosisw as accomplished. Sur-
gicAlpatients were then transferred to the neurosurgical section for operation
And:iminediate aftercare and were transferred once more. to, theneurologicla
section for further treatment. This plan permitted! the medical neurolo ical'
sectionii to perform its functions of investigation, appraisal, and treatment,:
meanwhile. relieving the neurosurgical section of this burden. This,system
workedto the satisfaction of all concerned. This plan, successfully instituted,
at Cushing General Hospital and communicated to General Rankin by:Coloel:
Cutler, became one of three plans authorized for the management of neurosu'- r
gical cases as set forth in a letter from Brig. Gen. Raymond W. Bliss on:25
J'aiuary 1945 to the Surgeon, First Service Command.

Provision was made for the specific care of spinal cord injuries. A special
ward had been set up for their accommodation, with a special program of
restoration of nutrition, care of infected bladders and bedsores, and for thle
beginning of rehabilitation. By November of 1944, this ward was in full opera-
tion with 26 patients, and by September 1945 there were 88 paraplegic , cases.
Messing facilities, gymnasium, physiotherapy room, recreation room, and wards
sufficient to accommodate ;l of the paraplegic patients were established in a
separate group of buildings.

The plastic section was opened on 23 September 1944 by the transfer of
personnel and some equipment from Bushnell General Hospital, Brigham City,
Utah. Before this arrival, there had appeared on the neurosurgical section an
increasing number of injuries and deformities of the hand. Because of the
special nature of these injuries, and because of the need of many of them for
plastic procedures, the surgical consultant recommended that such cases be
cared for as a special group with ward space allotted to them specifically under
the plastic section. In early October 1944, the hand cases were placed in charge
of a special officer- orking in this section. He received consultation advice and
assistance in operating, as required, from the chief of neurosurgery, the chief
of orthopedics, the chief of plastic surgery, aid the surgical consultant. At the
close of hostilities, there were 150 patients in the subsection for hand surgery.
In early December 1944, Dr. Sterling Bunnell, Civilian Consultant to The
Surgeon General for Hand Surgery, spent 5 days at the hospital evaluating
patients, operating, and instructing officers in charge of the hand section.

The author suggested to The Surgeon General that all hand cases requir-
ing formidable surgical reparative procedures be congregated in special hospi-
tals. On 21 December 1944, a letter was received from The Surgeon General
informing Colonel Cutler that all reconstruction hand cases would in the
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qfrtrb6,sebt t0 plastic centers. Tlis ,proVision undoubtedly orked to the
'greatbehefit of patienit suffer ing. fi'm if~nd injuries.

,Cusling, Generaliospital w as alsp designaie&as a- center r ophthail-m
ogybyAwa iDopartment Circulari o.,817, 25August 1944; necesstating ssign-
ment :f .traine& Iophthalmologists. Its activities at first were confined to

'ophthalmio procedu es, in association Iith 'the plaSti Sectiof In Novembe
1944, there were but 24 patients in-the opbthalmology section. Eight moniths
iater, its patients numbered i0', and the program for the production of acrylic
eyes waswell underway. By the end of the warthe ophthalmology section

had 140patients.Colonel.Mason continued as chief of surgery until May 1945, being re-

placed &by : ot Horatio Rogers, MC. While anumber of the junior officers were.
released'for oversea assignment, the chiefs of sections remained. This per-
lpittedth6 maintenance of a closely integrated service such as is reqpired-by A,
multiple s§ecialty center.

Camp Edwards -General Hospital

The hospital at Camp Edwards served as a station hospital until 24 July
1944. On that date it became a debarkation hospital and, until its designation
as a general ospital, its staff was busied with the reception, evaluation, treat-
ment, sorting, and reshipment of all patients arriving at the port of Boston;
Th'I's change of function from a station hospital to a debarkation hospital re-
quired readjustment of the staff, rearrangement of the surgical' service for its
new duties, and certain changes in personnel. Doctors to travel on hospital
trains to various parts of the country were furnished from the staff of the Camp
Edwards Debarkation Hospital. During its active period, the debarkation
'hospital at Edwards was handling between three and five thousand patients
per month.

When the debarkation activities were taken over by the hospital at Camp
Myles Standish, it was necessary rather rapidly to readjust Edwards to fulfill
the functions of a general hospital. Major changes of plan and personnel were
required. During the period of change, there were three changes in the chief
of surgical service, Lt. Col. William A. Mahoney, MC, was succeeded by
Maj. Joy K. Donaldson, MC, who was succeeded in turn by Col. Edwin F.
Cave, MC. The chiefs of orthopedic section and of general surgery were also
changed twice during this period. By early September 1945, the hospital, at
3,200-bed capacity, was caring for 1,158 patients on its surgical services.

DEBARKATION ACTIVITIES

At Camp Edwards, the large station hospital designated on 24 July 1944
as a debarkation hospital was eminently suited to the purpose by reason of its
accessibility to the port or Boston. To it were brought frequent shipments of
oversea casualties, numbering from 200 to 500 at a time. Hospital trains
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*bo'ghtpatients fromiiship to ward in about,4'hours. When hospital carsiwere
uedi.th6&Phcie t of patients on the train coiuld' be quite rap iand "com-,

-ioft-ib1J ,ffeded' 'Whe iInn leeper madeup te tra t snesay
tio'remove windoWs t permitthlie loadiigofthe stretchers. This slowed dowm
:tti 16ading: considertbly and pisented great difficulty-in the handlingof
Patints-ii-; body casts aiid spicas. The personnelof the ,port-of! deba kation:
ieq i red considerable skill and effidiencyin the-inov~ment'of patients inispiteI.

Aftthe Camp dwards end, unloading platforms Were provided and:the.
- Wad de arehouses, now-empty ,were u, d for the reception of patents Prls-.

oiier'of war fronthe stokade at Camp Edwards were-effectively empoyed:

The first shipment of wounded arrived on 27 July, 1944, These consisted"
of wounded German prisoners recently evacuated from the battles of Nor-
Mandy. 'There were 297, of whom 168 were litter patients., Many ha'd- had no
Changes of dressing since the initial debridement. Most of them had 'been.
wounded about 2 weeks before their shipment, The procedure followed was
typial of that followed in subsequent shipments.

RoUnds had been made by surgeons on the train en route from the port,,
and the patients had received food. They were taken by ambulances to the
hospital, about a mile distant, and Were moved to their beds. Each ward was
occupied half by litter patients and half by ambulant patients. The ambulant
patients aided with the care and feeding of those confined to bed. The
patients were bathed and furnished fresh bedwear, and temperatures were
taken. Ward officers inspected each patient, and the chief of surgery then vis-
ited those who required attention.

After a night's rest for the patients, complete rounds were made. Wounds
were inspected and cleansed. Fresh dressings were applied. Casts were in-
spected and removed from patients with elevation of temperature. Casts were
also removed whpi they were constricting, were broken, loosened or softened
by discharges, showed evidence of bleeding, or were painful. Determination
was made as to which patients could be safely and comfortably transported to
their ultimate destination. The hospital decided to retain but 6 of the first
168 litter cases.

In spite of the fact that no other care had been administered than that
received in the first evacuation hospital, the wounds in general were in excel-
lent condition, although the dressings were much soiled. About 25 percent
of the casts required removal and replacement. Many were saturated with
pus, and all were malodorous. Pressure sores were notably lacking. Among
the six patients to be retained were two with active cellulitis following com-
pound fractures. In one there was an abscess in the fascial planes of the fore-
aim, and the other had a wound of the thigh in which tight packing had im-
pounded pus.
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Thegeperafly satisfactory condition of the:patients,,:the healthy aspT
tf fieStf.the wdunds, and the infreqiiency,6f complicationsthrough ajourney
of'2 Weeks'1duration were noteworthy. Even the. major, injuries of co mpound-
comminuted fractures of thelohgbohes, had carried very well in-plaster.
Pitieits whowere iot transportable were treated further at the hospital at

amp Edwards 6or ,Wre transferred'to one ofthe, nearby general -hospitals.
Following the period- oftreatment and'sorting at the debarkation hospital,

the Ptie#infwefe shipped to the hospitals of eventual destination.
"During debarkition-activities, but three deaths occurred; Two German

prisonerN'of wir, suffering from empyema 'were transferred to Lovell Gener at
'ospita t 04d'died there. One ambblant medical patient died suddenly from-

A6mb6lism while intrafisit to a h6spital in the interior.
F61!&wing the designation of the Camp-Edwards debarkation hospital as

a genikial'hspital debarkation activities were transferred to Camp Myles
Stfndish. Tihre, the procedure Was essentially the same. At the close of
the war this hospital Was still functioning 4s a debarkation hospital. The
total number of patients passing through Camp Edwards debarkation hospital
was 17,437 The hospital at Camp Myles Standish handled 22,016 evacuees 8

SURGERY IN THE PRISON CAMPS

The ships which brought in prisoner-of-war wounded also brought con-
siderable iiumbers of healthy German prisoners. They were distributed to
prisoner-of-war camps in northern New England and itilized in the logging,
industry and the cultivation of potatoes. Prison camps were established in
New Hampshire at Camp Stark and in Maine at floulton, Princeton, Seboo-
filook, and Spencer Lake.9 In addition, there were stockades at the Army
airfield at Presque Isle, at Camp Edwards, and at Fort Devens.

Where hospitals were nearby, as at Camp Edwards and Fort Devensi
stockade dispensaries filled the need for medical care. Patients requiring
hospitalization were transferred to the adjacent hospitals. In the more remote
areas, injuries were found to be more frequent and often severe. These in-
juries consisted usually of ax and saw wounds of the legs, arms, and hands
and closed fractures. There were a number of surgical emergencies, notably
acute otitis media and mastoiditis, perforated peptic ulcer, intestinal obstruc-
tion, and appendicitis.

For these emergencies in the remote lumber camps, airangeients were
made with local civil hospitals to which the patients could be transported.
The towns nearest to Seboomook Lake and Spencer Lake were between 50 and
65 miles away. It was therefore recommended that surgeons be supplied to
these remote camps who were competent tc deal with such emergencies. Dur-

sReport, Hospitalization Section, Office of the Surgeon, First Service Command, 15 Sept. 1945.
Annual Report, First Service Command Medical Activities. 1944.
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:ing the: subsequent winter, several patients with acute appendicitis and" on,
Sviw~th pepticulcer ~erforatiou wyer successfully operated upon'at thee caps.

Ii was: found that many of-the prisoners at remote camps were . sufferjng
frmunele steomlvelitis cronic otitis, pepti6 ulcersi an herniasm ivhic

thieatened strangulation. It was recommended that more careful nedi6al
'screenipgn b done at thie port. lefore assignnenlt of 'prisoners,, and, hnds
abilitie threatened- the development of surgical. emergencies, the prisoners,
w6eb tob assigned,to stockadescl0se to general hospitals This suggeitiobavs- carried out, and allprisoners suffering fromnthreatening disabilites: wer'e.

-iemoved froiwthe prison camps in the remote districts.

PROGRESS OF SURGICAL CARE

Surgical emergencies were, encountered and, dealt with at all hospitals.-
Tlere was no fatal ,case of appendicitis or of perforated peptic lcer withn
the service command during the author's tenure as the ,surgical consultafti.
Nonformidable surgical procedures of an elective character were carried out
in. station hospitals as permitted by directive. In the Waltham Regional
HospitalI as in the regional hospital at Westover Field, cholecystitis, goiteri,
malignancies of the stomach and large intestine, ulcerative colitis, and -ecur-
rentlhernia were encountered. Lt. Col. Benjamlin S. Custer, MC, at Westover
Field, Lt. Col. George A. Marks, MC, at Waltham, and their staffs dealt with,
these surgical conditions with sound judgment and skill and with satisfactory
resilts,

Abdominal Surgery

In the general hospitals, problems peculiar to the injuries of war were
met, and progress and improvement were made in their treatment. Among
these problems were intestinal injuries which sometimes presented simple
colostomies or enterostomies; were sometimes complicated by injuries of the,
pelvic bones, the chest, the bladder, the perineum and rectum; or were asso-
cilated with remote fecal fistulas to the skin and the urinary tract. Colonel
Keene, chief of surgery at Lovell General Hospital, developed a considerable
interest in the care of these patients with abdominal injuries. The procedures
that he developed in caring for an initial group of 40 cases were observed by
the consultant.' ° Assured of the soundness of Colonel Keene's procedures,
Colonel Cutler advised their adoption in the other two general hospitals.

In patients in which spurred colostomies had been made at the initial
operation there were found reversal of the spurs, interposition of omentun
or mesentery, and the involvement of loops of small intestines in adhesions
about the spurs. Operative investigation by completely freeing the extruded
bowel from the wound and its dissection within the abdomen clearly demon-
strated the hazard of spur clamping by reason of unsuspected complications.

V Keene, C. 1. : Reconstruction of Wounds of the Colon. Surg., Gynee. & Obst. 79: 544-551.
November 1944.
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'It became the practice to separate the limbs of thespur and to close, the boyel,
Ooning by vappropriate- suture drto resect the involved portion of the gutd~lby
p'erfirminn:an end-toend anastomosis of the'largebowe; 'Such'repairs wee
then,,droppd backiwithiirthe adomen. Simp!e loop colostomies were similarly
delt, With.

One hundred and four such operations were done in the three general.
hospitals according to this plan. Eighty-eight healed and remained cl0sed
Thire-was ona.death fromperitonitis.

When cmplicating. injuries of bone- or urinary tract fecal fistulas from
the distal portion of the laige.intestine, or injuries-of the rectum or perineuhi
Were, encountered, transverse colostomies of an obstructing type were done.
Deviie 6olostomies first employed appeared to have no advantage over the
simple divided colostomy. Once the fecal stieam was completely divertedand
appropriate incision and drainage or sequestrectomy or repair of the urinary
tract done,,healing was relatively rapid. Closure of the initial colostomy was
thee' done, followed by closure of the secondary obstructing colostomy.

Orthopedic Surgery

In thegeneral hospitals, treatment of bony injuries was pursued according
to directive. In the suspension traction treatment of fractures of the femur,
it was interesting to Colonel Cutler to note an increasing tendency to place
the Kirschner wire through the tibial tubercle .ather than through the condyles
of the femur. The orthopedic surgeons agreed that, when the traction was
so employed, the knee joint was less jeopardized and the quadriceps exercises
were better performed. Movement of the knee joint with the Pierson extension
was apparently little interfered with by the tibial placement of the wire.

The treatment of osteomyelitis underwent considerable changd. In the
earlier days, there was a tendency toward closed-plaster treatment. Later,
the wounds were treated by open method and appropriate traction was applied
for the underlying fracture. At Cushing General Hospital osteomyelitis was
treated by a complete sequestrectomy followed by daily open dressing of the
wounds. After trying a number of materials, the orthopedic section settled
upon penicillin solution on gauze as being the best dressing. The vounds
granulated rapidly, but slow epithelization often delayed needed nerve repair.

Early in 1945, Colonel Cutler recommended the trial of early skin grafting
of these granulating osteomyelitis wounds following sequestrectomy. The
results demonstrated at Newton D. Baker General Hospital on 11 and 12 May
1945 fully confirmed the validity of this proposal."1 Following careful seques-
trectomy, dermatome skin grafts were applied between 1 and 2 weeks after
operation. This procedure was made standard in all of the hospitals of the
service command.

It Urological Conference and Symposiun on the Paralyzed Patient at Newton D. Baker General
Hospital (Martlnsbuig, W. Va.), 11-12 May 1945, pp. 05-79.
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'ifU deeI-lying-osteoml!yeitis following-early sequestrectomyj wounids ),er ,

1oftlopen. First at Lovell Ge:neral Hopital. as earlycasJune1944, and, sibse-
qhently, at Cushing, an attempt -at closure of these wounds at the -time, of
seqiestiectomy Was begun. Penicillin, the use of which-had formally been
appioVedin February 1944,12 was used systemically before and after operation.
Peiicillin solution (1500 units per cc.) Was also used to irrigate the depthls of
the, Wounds through catheters inserted at the time of operation. That ,he-
local use of this drug contributed-to the success of the treatment was doubtfil.

On 22 January 1945, Dr. Marius N. Smith-Petersen, Civilian Consultat
-in Orthopedic Surgery to The Surgeon General, visited Cushing Genxeral
Hospital ie proposed that metallic cannulas instead of catheters be inserted'
at the time of sequestrectomy. Through these cannulas, penicillin solution
was to be injected at intervals of 2 or 3 hours until the discharge had lost its
puritlnt character. The cannulas were then to be withdrawn from the wound,
the-scar was to be excised, and complete resuture of the wound was to -be
done. By the middle of September 1945, 53 cases had been treated by this
method. Of the 41 completed cases, 35 had been closed and remained closed.
The average duration of treatment, from sequestrectomy to complete closure
of the skin, was 31 days.

Dr. Smith-Petersen believed that it was possible, with the aid of systemic
and local penicillin, to obliterate major bone defects by collapsing osteotomies
at the time of sequestrectomy or subsequently in the presence of granulating
wounds. He suggested that, even in the process of osteomyelitis or granulating
wounds, it was possible and safe to perform arthrodesis. In six such operations
performed, there were no untoward results.

As a result of his teaching, the performance of operations of bonG recon-
struction was undertaken at an earlier date following the healing of osteomnye-
litis than had hitherto been thought safe. This policy materially shortened
hospitalization and permitted the earlier repair of injured peripheral nerves.

Lovell General Hospital, which received the earlier casualties, admitted
eight patients who had been treated by the application of metal plates to
fractures of the long bones in the oversea theaters from which they had )een
evacuated. Six of these had nonunion and loosened plates with distraction
or absorption at the bone ends. The plates had to be removed and traction
suspension instituted. Six cases were seen with fractures splinted by external
skeletal fixation. With but one exception, these cases showed absorption at the
pinholes, and they had open draining sinuses. During these early months,
a number of patients were received whose condition of depletion from prolonged
sepsis required the postponement of any operative procedure for several weeks.
It was believed that some of these might have benefited by longer hospitalization
abroad with more attention to supportive treatment. Among the depleted cases
were four American wounded who had been held prisoners. Their open frac-
tures of the femur had been treated by German surgeons with intramedullary

12 War Department Technical Bulletin (TB Med) 9, 12 Feb. 1944.
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pin ihg (Kfintschernails). All were suppurating, and the, nails, whichwer .
the r"40 b seen -by" the10s ita~tfs a ob ihrw.

-Co mbiied Bone and Nerve, In"juries

t Cushing General' Hospital, as a result of intersectional conferences,
'it was o ften pssible- to combine the procedures -of orthopedists id -neuio-,
surge4s. Thus, when 'bone grafts were required in °patients with divide,4
peripheril nerVes,,exposure of the site was carried out by the orthopedist whi,,.
Wvhile -rkair of the 'ierve was being done by the neurosurgeqn, made ready
the b ne graft and subsequently applied it to the fracture. When the nerVe
efids could not readily bq united, the orthopedic surgeon performed appro4
priate' shortening 'of bone.

Neurosurgery

Restoring peripheral nerves following injury furnished the bulk of the.
work of the neurosurgery section. At first, tantalum wire sutures and pro,
tecting tantalum foil cuffs were used in the uniting of nerves. In the early
months, of 1945, however, a number of cases were observed in which the tanta-
lum cuff had fragmented with considerable scar tissue in and around the
fragments. The use of tantalum foil was therefore discontinued.

By 27 June 1944, frozen nerve grafts had been arranged for with Dr.
Frank Ingraham of Harvard University. This work was encouraged by Dr.
Jason Mixter, Civilian Consultant in Neurosurgery to The Surgeon General.
By September 1945, Lt. Col. William P. Van Wagenen, MC, Chief, Neurosur-
gery, Surgical Service, was able to report no satisfactory results from donor
grafts.

"When the satisfactory restitution of peripheral nerves failed, the ortho-
pedic section was called to perform the appropriate tendon transplantations,
In some of the cases of footdrop, a wedge of tibia was formed and placed in
the posterior talus to prevent plantar flexion of the foot beyond right angles.

Inskull and brain injury, removal of the irregular edges of the damaged
skull, careful excision of the scarred and adherent dura, and freeing of the
underlying brain cortex were done. Repair of the dural defects, originally
performed with fascia lata, was later done with fibrin film. The defects in
the skull were repaired with shaped tantalum plates.

Also treated were a number of cases of brain and spinal cord tumor. Oper-
ations on the spine for herniated nucleus pulposus were rarely applicable to
Army personnel with any prospect of return to active duty, and few of these
operations were periormed.

Care of Paraplegic Patients
At the close of hostilities, 88 paraplegic patients were under treatement.

At the time of their reception, they were emaciated, anemic, and incontinent;
evidenced profound avitaminosis and suprapubic cys cstomies; were afflicted
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with 'iarge decubitus ,ulcers; and =a'ere-in a low state of moraleT. hey were
"p lac(:din .one , ,ward , ,with :spcially trained, attendantsand.nures.

*t, lrst, t was thoughtf nece6ssar-y-to keep Ihes6 patients i e ui
Ueatment of their bladder ,infectin and to' maintain the--suprapubiC -cystos,
tommies for long periods of -tim becm ppairent t that these pa ents,

ooud tb of Later, itbecame
coul b ou of bed-earlier and that the suprapubic rainage could be replae-

by utretliral catheter at an early date. This revised program began iii, June

gatMions of the -bladder at 2-hour intervals were continued, until cyst,
metric examinati n ivealed, diminutioa of :spasticity, At this timettidaft
drainage was instituted andwas continued until the -suprapubic opeIng, was
close1a~nd audtomatic bladder function had-beehi established, This beeainepart,
of-k detailed.standard plan of management.

Qperative treatment of the decubitus ulcers was undertaken. At qpera-
tion, the utlcer was excised with complete undercutting of the skin and' sub-
cutaneous tissue, Closure of the defect wasperformed in two layers, thee eep
fascia and the skin. The stitches were left in -place for 21 days. Ulcers aS
lai'ge as l cm. in diameter were successfully healed. Over 50 such operations
wei'e done, and 60 percent of the bedsores closed by suture remained healed
on the first attempt.

As decubitus ulcers were closed, the nutrition and morale of the patients
improved with greater rapidity. Regular exercising of the unparalyzed
muscles of the upper body was carried on assiduously from the start and-pa-

-tients were permitted to be in wheelchairs and were given instruction in walk-
ing. In July of 1945, an instructor was secured from the Institute for the
Ciippled iand Disabled in New York to direct this training.

Urological Surgery

The work of the urological surgeons, in addition to the treatment of
blaider complications of spinal cord injuries, consisted in the care of, con-
genital and acquired anomalies and infections of the urinary tract. There
ujm.e also cases of kidney lacerations by gunshot wounds and fistulas of the
ureter or of the bladder to the surface or to the abdominal viscera. Such
injuries were often associated with osteomyelitis of the pelvic bones or hip,
injuries of the penis, and perineal urethra.

Typical of the cases of injury of the ureter was one at Lovell General
Hospital in which the left ureter had been damaged 2 cm. from the bladder
by a bullet which had entered the coccygeal region and had passed through
the rectumn and bladder. Urine drained through the coccygeal sinus together
with fecal material. There was a chronic abscess and pyonephrosis. Nephros-
tomy was followed by resection of the damaged portion of ureter and ureteral
anastomosis. The result was satisfactory. Injuries with fistulas and osteo-
myelitis of the pelvic bones were successfully treated by diverting colostomy
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and subsequent local surgical attenion; ,ne caseof obliterative scarring-o,
themembanous.,portion of theurethra reqi d Perinea reconstuetiom of -th
:urethra,_,

.. Mostofthe-Urologicawork of a formidable nature wascrL tried owateither
1,vell or Cusihg General, Hos itals. The surgical:ponsultan :recommendedn

that in, each of, the hospitals the, urologist institute an ative. program for the
.etecion ,Of stones forming in, the urinary traet.' especially in patients long,

bdddn 'ytaking, sulfoiiainide, digs;

Plstic +and Hand Surgery
"Cushiig General Hospal l was designated, as, a, center for plastic surger

in-Augus 0944. Before this,, it had been, the practice at Lovell4General Hoe
d pita to cPer bone-finjuriesinprepaiation f~r'bone-grafting. It was apparent,

to the surgical consultant that the required-policy of sending such cpaes tp
the sPeci'l plastic center as Cushing General Hospital would interrupt the
course of t1reatment, involve longer hospitalization, and unduly Uurden, the
.pIasfi0,sectioh at Gushing. This point of view-was communicated to General'
+Rankin~ who approved the practice of performing these simpler plastic pro-
cedurs ati general hospitals. Thus,, the covering of bone. injuries ,by sokimi
grafis was .carried on. at Lovell and subsequently at Camp Edwards General
Hosp ital It proved- to be o satisfactory method of handling these cases.

BY the middle of September 1945, the plaistic section at Cushing Genera1
Hospital was caring for 306 paients. Very, successful work was done in the
resurfacing required by severe scars. the transfer of tube grafts in preparation,
for further orthopedic surgery, the repair , of severe burn contractures, and
reconstructive work about the hands, neck, and face, This work was carried
onin close cooperation with the sections of ophthalmology, otolaryngol"ogy, and
deitistry. One case in particular, lacking the entire mandible bjow the
angles, was brought far on the road to presentable restitution. This section
Profited by the visits of Dr. Jerome'P. Webster and Dr. Robert H. Ivy on 23
and:24 MaY 1945.

The subsection on surgery of the hand instituted under the plastic section,
Cushing General Hospital, in October 1944 had its own officer in charge, Capt.
James W. Littler, MC. He received instruction and assistance from the neuro-
surgeon, the orthopedic surgeon, the plastic surgeon, and the surgical con-
sultant as required. On 1 December 1944, Dr. Sterling Bunnell, Consultant
in Hand Surgery to The Surgeon General, came to Cushing General Hospital
for a 5-day visit, his first official visit to an army hospital. He held clinics
and demonstrations, operated with the officers in care of these hand cases, and
instructed them in operating technique.

The hand surgeons held regular consultation conferences weekly with
neurosurgeons, plastic surgeons, and orthopedists. The officers in the hand
surgery subsection rapidly developed the ability to carry on this work on a
specialty basis with less and less assistance from the other specialists. Success-



tur, ~eacivaionof joints by co rrective spiliting- and capsotmski
-rs~ir Aqipgi orcie etme, tifazipdatations -of ryadcreto

grft ~e kilfll ue&I to restore 16ingtlrAnd, sblty, to,,damaged- ongk,
bos uccessful atrpate mlyn.~utlm cp of'-tlie metaa-

bphalangeal Joints, were dpne 'The' reinjlts of thse operatns weregaiy
-14g. "By 12' Spteinber-1945,teewr 200 pints ,und~er .tidep.inth.,is,

Eye, Ear, -Nos, Throat- Sui'gcrY_

'Since, the work of the plastic secitin ivolved-reparative and reconsttuctiva,-,
sPrgery'of~h uppe eprt pas.sages,0 o orhnlaryngologists having plas-
tic tigery ekpbrience were placed i-nh section. At the,,other hiospitals,.
qopIiiiolai'yngologists were requirt ii for the carryg onof routie treatmebnt
of .ifftions and abuiorillities of~ile ears, iioseanidthtroait. There were found;'

a gdo aniysoldierissufferinig wvithchroic otti;sz.nedia resistantto treatnent.,
It was ,found that imderlying mflitokt involvernent was often responsible, and-
inastoidetoinies weropriormed in thie genieral ospitls anld' i thieregipil'
liospktdI At Waltham.

At, thdIe general "hospitals, eye specialists were also mnaintained for, tlie 'care
of-injuries and infections of theeye. At the stAtioni-and regiul hiospitals,
oph1thalmologic speciailists performed riefraitions qnd the fitting of gif mes,
as well as routine eye exainrations.

After the opening, of the ophthalmology section at Cushing General',Hos-
pitAl-in Augist 1944, the ophithialomologists were busied with work about-the
66i~ iVolved in plastic procedures. Theo imjor activity of this sectiohnecnn;
sisted.,in. enucleation or revision of enucleAtion for the fitting of acrylic eyes.
The- ophithalmnologists ejcpressed the opinion that an earlier revision Shortly
following injury would be productive of better ultimate results. The produc-
tioni of acrylic eyes was successfully carried on.

Amnong the conditions treated by the ophithalinologist were foreign bodies
emnbedded in the eye, chioroiditis, traumatic cataract, and retinal separation1.

Amiong the interesting ear, nose, and throat cases seen at Cushing General
Hospital were two of gunshot injuries of the trachea and the esophagus, both
of which mnade a satisfactoryf recovery. At Lovell General Hospital, several
cases of advanced suppurative sinusitis were treated, two with osteomnyelitis of
the frontal bonie. Sequestrectomy and subsequent replacement of skull defects
with tantalum plates brought about satisfactory recovery.

Gynecology and Obstetrics

F or the care of the WAC's (Women's Armny Corps), nurses, and femiale
civilian dependents, gynecology w"as done on an outpatient basis at station hos-
pitals, operative cases being transferred to Lovell General Hospital or W althami
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RbjioptI4sp!Wa. QObstetkida prcewsas are na h t wo
hospials;

0 praing om

mont,, Prcedures, and tehiu. Equipment. was usu4Ily found to be satis;
fa~~~~tory.~~~~~ AtWlhmad uh'g oopaelgt ere, unisatisfactory

T~dnjcl~ roc~urs ~ere~orectd a ocasin requiired. There was,
a ~endi~y' q ptc~suerfuou frhihin~ ~i per~ig-rooms.; Theseoyere;

i~~t~6ii'~comeiiatin. he preenc ~fsurlus and- unauthoried,
'Instririns wa hecked on the request of tile Director, Suige8 Divisn,
O1c Ifl' Surgeon General,

'It ;wasn ie-cessary toinblke-sure that operating-roomft facilities were being.,
uieetoiiil~ capacity. it was, the, duty of-thd -anesthesiologsts to maintain a,

satifa~ti~yoperating-robm program... At Lovell 'Genebral I ospit.d o per ting,
facilities becainw very, much crowded, but this-was reolieyed -by the openig of

'L6VOJMspital North; At-Cushing Geneifal Hospital, there developed a. back-,
log of surkical cases,and4 it 'as recommended that the operatiug-rooi~ faclities
'be icreameby newconstruction.

Aniesthesia,

1t, was pbssib]6 to maintain officers competent in. anesthesia. at all hospitals.
'RO'p Offs~- a6 ansthesia, were made to the Director, Surgical Consultants Dii

sinM of the Surgeon General; on 1 August 1944ad2 Oct~e 94
These '1'ep~rts showed anesthesia practices in -the command- to be satisfactory,
an&d the, equipmeiit, adequate. it was the practice to utilize spinial' and local
anestheia' Very largely in the station hospitals, At Watham, Regional Hos-
pitdl and-,At the general hospitals, folly qualified anesthesiologists were main-
tainied. Sdhbols for nurse anesthetist,, were also esta Iblished at these hospitals

The use of spinal anesthesia became less common in formidable surgical
cases. A gas-oxygen-ether sequence for these cases was generally preferred.
Occasiohally, Penthotlial sodium (thiopental sodium) was used and gave com-
plete satisfaction. Continuous spinal anesthesia proved satisfactory. There
were no anesthetic accidents.

Among the functions of the chiefs of anesthesia was the management of
the recovery wards. These wards were maintained in all the general hospitals
and proved completely satisfactory. Air-conditioning of the operating rooms
at Cushing General Hospital contributed greatly to the comfort of the surgeons
and the welfare of the patients.

Central Supply Service
A central supply service was -.,lso under control of the anesthesiologists

and chiefs of operating rooms. The program for their installation was rec-
ommended by the consultant in June 1944. The establishment of this type of
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servild was confirmed and outlined in April 1944.11 Difficulty and delay ii
establishment of these services, was due tolack of adequate space. At Gushing
General Hospital,a room ,vhiclhiadbeen provided was too'small, At Lovdl
General Hosiitali at Waltham Regional Hospital, annldat the Camp Edwards
hospital, no such provision was originally made. At Lovell, authorii tpjo
for necessary construction Was requested on 24 April 1944, and the system was
put into effective operation in May i945., The activities of the cetral-supply
servicesystem in this hospital were complicated by the system's division hnto
two active units, Lovell North and LovellSouth. At Waltham Regional i:os-
pital, additionaf opstkuction was not completed until July 1945. UTitiiiiat
timeithe operatingroom furnished the necessary supplies. At Camp Edwards,
request for construction was made on 27 April 1944,5but at the closo oflos-
tilities construction was still underway, Where the central supply service
wvas put into operation, its great value was recognized.

Orthopedic Braceshops

Orthopedic braceshops were part of the original equipment of Cushing
and.Lovell General Hospitals. These facilities made splints and braces for all
installations of the command. As the workload increasd, delays resulted

in August 1944, it was recommended that a braceshop be installed at Waltliam
Regional Hospital for its own use and that of the neighboring station hos-
pitals. The construction was authorized, and the shop started effective opera-
tion in January 1945, At Camp Edwards, a braceshop, authorized in February
1945, was not put into operation until July 1945.

At Lovell and Cushing General Hospitals, civilian bracemakers were
employed and assisted by technicians whom they trained. It was necessary
to arrange with the Personnel Division, Headquarters, First Service Command,
to protect this scarce category of trained enlisted men from loss by transfer.
At Cushing, because of the need for supporting apparatus for paraplegics
and neurosurgical cases and for the corrective splinting of hand injuries, the
work was extensive. Many of the splints used were especially designed for
particular problems and could not be produced in bulk.

In the orthopedic clinics, one of the most frequent problems was that of
flat feet. The ARCH-O-GRAPH equipment proved unsatisfactory. The
arches would not stand up under conditions of active use. Consequently, a
program for fitted metallic arches was developed.

Major deformities of the feet required the production of special shoes
beyond the capacity of the orthopedic shops. The laboratories of the United
Shoo Machinery Company had perfected a device for securing impressions of
such deformed feet and a process for producing shoes to fit them. The Sur-
geon General authorized the trial establishment of the process in the First

1 War Department Menmoraduin No. W 40-44. 12 Apr. 1944.
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S.. rVice-,Commahd, under the Boston Quartermaster Pepot."4 Tlsugicai' ,
cofnsultant was cdharged with the arranging of the program, which was-put
i.to.. efec 6'f-.at once. An. orthopedic: surgeon, Capt. Saul Stinberg, MC0,- wa
assig"nh d to the Boston Quartermastr Depot for instruction hnd ,research in
" iml baiit shoes, Catain/Steinberg was. aso to Wrk with the Lawrence
Cl: Ohiiiati1seai~ihLaboriatory inothr shoe in estigations.

Physical Therapy

Phy~icail therapy finctioned, in cooperation, with- ailsectionis in the-hos.
Spitalgpaiticularly idt-the ,sections Of,,orthopedics, ,underthe. superVision.0of,
Whi6hit, operated. There Were a sufficet number of Whirlpool bathselectric
heat apparatuses, infrared and, ultraviolet1amps, and treatment tables., Physi-.

cal therapy aides, enlisted technicians,, and WAC personinelcparried onl most of'
'the treatme . Medical ocr2physiotherapists were available atLovell and at
Cushing. Ward buildings lent themselVes poorly to the needsof a physio;
ther apy departmenlt Removal of partitions and elimination of- sinall rooms,,

proh~ng lrgeopn sac, ere effected zat -ivefi and Cushing, much to,
the :advantage of the service. At Cushing, authorization, was requestd for
the enlargement of-the building. At Lovell General Hospital, it Was necessary;
t establiQs a second physical therapy department-in Lovell North.feetwe~ii 400 and 500 treatments were given daily at LovelGenera!.KHos,

pital. AtCushing, more.than 600-treatments.were provided -per day. There
vasa conbined totalof 1T13 73 treatments during the month of-August 1945

At aniip-MEdwards :Convalescent Hospital, where during the summer of 1945
bt~~en 400 and 5,000 patients -were accommodated, a building was. provided,
and staffed for the treatment of between 200 and 300patients daily.

The policy Of the surgical consultant was to emphasize the importanceof
employilig manipulative physical therapy judiciously, intelligently, and spar-
ifngly Emphasis was consistently placed on remedia and corrective exercises

raier than on baking, massage, and manipulation. There was a tendency to
refer patients for physical therapy for the patient's satisfaction and the relief
of the6siirfen without due regard to the specific needs of the individual. It
was insisted that a specific prescription for treatment should be worked out
for each patient and that periodic evaluation of the case should be made.

Exercises were instituted even for patients in bed. Attached to each of
the physiotherapy departments was a gymnasium equipped with apparatus for
remedial exercising. Directed exercises for the paraplegic cases at Cushing
General Hospital were undertaken while the patients were still in bed and
were carried on later in a special physiotherapy department attached to their
own wards.

24 Letter, The Surgeon General to Commanding General, Headquarters. First Service Command,
Boston, Mass., attentloo: Surgeon, 24 Jan. 1945, subject: Study of Special Shoes at The Boston
Quartermaster Depot.
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Occupational theray
Occuptional ,therapy was; esigued to, restore tlie-strenigth. and" usefulness

!,psignqd to It ~his-needs. At the general 'hospitl, anasoa ap dad

~on'als~et Hspial ~hps yer se ~p, for, this. At Lovell, under Capt.,
Sidney Licht, tools, with.,gradedl lhndles,, loomis, pinting presses, leg - obr

footopeatedbansawsandJigsalws, all with adjustale fixtures, 0.vie
graduated.rAfige of "motion. Hlere,,also, wereemploye plning, liAndsawihg,
ppipig, -weavin g, and sandpapering. se ofiti and instruction proved,
valutale,for patients suffering fromn upper extr-emuity, disabi lities.

SUMimary
S~urgical care, in all its phases, resulted in 11,063- battle casualties' -(sur-
gia)bing,1a41itted-to First Service Command. hospitals between 14Janutary

and- I July 1945 for definitive treatment. Deaths numbered nine, or 0.08
percent, somewhat, less than one per thousand.

CONVALESCENT PROGRAM'

The reconditioning program Was established and, its policies were outlined
iy, Circular Letter No. 168, Office of theSurgeouGendra), dated 21 September
1948, A reconditioninig officer was ap~pointed at First Service Commandied
quarters, and the surgical consultant wits ordered to act ats consuitmint in ie6-
coniditioning. '1ho surgical consultant visited the recon'lztioning center of the
Second Service Command at Atlantic City, N.J., onl 31 Javiiary 1944. Onl 24
and 25 April 1944, hie attended a reconditioning conferec at lalloat Genera
HTospital, Staten Island, N.Y., and at Thomnas,). England General Hospita~l,,
Atlantic City, N.J. Some, of the recommnioded procedures were adopted In the
First Service Commnand.

thle reconditioning program was carried oil in hospitals until April 1944
when a reconditioning center was set up in barracks at Fort Devens for Classes
I and 11 patients."3 T1his activity continued ats a part of Lovell General and
Convalescent Hospital until 25 January 1945, at which time the convalescent
hospital was opened at the U.S. Army Mfedical Center, Camp Edwards.

Before its opening, a principle was proposed by the surgical consultant
which was adopted. T1his policy provided that beyond at certain point of
recovery Chi~s I and II patieits bioold be sepairatedl into two groups, as
follows: (1) Those who would return to duty as soldiers and (2) those who
were to be separated fromn the service by certificate of disability for discharge.
The two groups thence forward were to pursuel1 separate programs predicated on
their unlike purpos)0es. T1hese dlifferences, it was pointed out, made thle two

13 Letter. Commiandiug General. First Service Commnand, to Commanding Officers. All Posts and
Camps. First Ser% Ice Command, 10 Ap1r. 1944. subject. Rieconditioning In General and Station Hospitals.
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gbpii~ tib , and, attempts to,- combine, the. reconditioning., of,'the t~o.

bda§§-4ould. isk failure _ahd l6We- 8inom~fai6e jf.ith. Separate grouping

Anothbei'pincdiple wasthhttth6e convalescent soldlip should continue toi40e
a, patieht, tb receive continuig medidal cake,-And an adjustment of his pfogranm
b~ktot e iithis physical needs. This principle, too,,Was con We ~lymhi tainid;,

Wadofcr n h owlset ho§Oital- were, imbued With asenseA4
'their responsibiity to -thir -patients. Consultations were .arrangted. with spe-,
diahsts. when niecessary. egul.r eica rond wer mde and thpail
progress notd Oi-tliis basis, physiotherapy, remedial, exercises, gymnastis,
andoccupationil therapy Were individ Ally- prescribed.

The 'initituion of the cOin'alescenlt hospital at.Camp. Edwards permnitted
greate :kcOpeIWnhe reconditioning prog'ram.

'Thesi§irgicalconsultant believed ,thiat it wouyld ,be desirable to develop-a
blos6 lihi§oh, on tieoh6 hand, bet~een medical'officers of- hospitals and recondi-
tioning'lunits, aiid,,on the oth~er, between thles6 niedicaloffider~s and thoseofficers
e 'jWeb~d to make classification and assignment of the sick -and wuie

soldier foll m'recovery. He believed thiatsuch assigiimoit should lake iiito
Ia~diin t ifIormAtion gainied by medical o fficers and thatfaili~e to'dO this would-
-est aniiiiy iipropei s§ignments. Thus, more satisfactory classifying aidi
assgiiing could-be, done, and the rehlospitilization of mnany patients be avoided.

'This matter of r eclassification and assignment Nyas- nad6 the subj"ect of a
m 'emoindumx to General Rankin. In it, ColonelCutler stated that thie collect-
ing of dlata, pertinent to subsequent classification should begin during hospitaii-
iation, -and that iliformatioil acquired concerning the soldier at the hospital
wher'b definitive treatment, was given, should accompany the soldier to the reconl-
ditionling-unit. At the reconditioning unit, further data concerning his ptog-
rs, physical status, response to training, and acquired abilities might be
added; 'Th6se data should be fully utilized, Colonel Cutler recommended, in
effecting intlelligent disposition, and specific recommendations as to the type
of duty at soldier may be able effectively to perform should be furnished by his
physicians to the authority performing classification and assignment. It was
pr~oposed that an officer authorized specifically to recommend such assignment
to at,~ rities at the personnel distribution center be placed in each of thle geni-
eral and convalescent hospitals. At the reconditioning conference held at
Thomas M. England General Hospital on 25 and 26 April 1944, it was proposed
that reclassification officers be actually placed in various hospitals. Such
reclassification officers were assigned in June 1945 to general hiospitals.G

The surgical consultant also believed that adequate and accurate infor-
mation should be furnished to the soldier concerning his physical status and
the nature of serious disability hie had suffered. It was represented that
patients required such diagnoses and records for health guidance and for the

14 War Department Circular No. 170, 13 June 1945.
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ihformationodftheir civilian-physiciahs in-the event, ofillness or of compiica-
ti~ ingfroiib 6 rviwe ilness orinjury, Several nstances were brought,

t te attetition of the surgicalconsuitant in which the lack of thisinformation
had- Woked to the disadvantag.of discharged: soldiers. The securing, ofstuci
iiAtio0itn by the veteran's civilian physician ,through channels might be
attbnde by suchdelay, as would render the information useless. Uponrecoim,
miendation of the surgical consultant and under authority of ArmyjRegulations
N, 4O-890, dated 29 August 1944i a command letter was issuedon 9 April 94,i
by iHeadquarters, First Service Command, calling the attention of commanding,
Officers of posts, camps, and stations to the provisions of that- regulation.,

'The letter stated: "It is desired that every soldier separated fromthAe.
service in this Command be informed of his right to request a transcript of the
medical record of any illness for which le may have been hospitalize:dwhile
in military service. The importance of this record for his future protection and
Welfar4 e should be explained to him. It is further desired that he be informed.
'that tle proper method of making this request is through channels to the Com-
inanding Officer of the latest Regional, General, or Convalescent Hospital in
Which-hospitalization occurred." The letter further directed that the furnish,
ing of requested records be facilitated by the commanding officer of the hospital
concerned and that commanding officers of personnel centers and hospitals pro-
vide for the inclusion of this information in orientation lectures given by sep-
aration counseling officers.

MEDICAL EDUCATION PROGRAM

One of Colonel Cutler's duties was to further education activities of the
staffs of the various hospitals. He always inquired whether proper library
facilities were available and attempted to determine whether there was an ef-
fective program of meetings and staff conferences. Such meetings and con-
ferences were arranged and maintained in all hospitals during the consultant's
tour of duty. It was the consultant's practice frequently to attend such meet-
ings and to join in the discussion, occasionally presenting clinical material him-
self. In most of tho hospitals of the command, he presented illustrated
talks and demonstrations on the early care of hand injuries and other topics.
It was his practice, also, to distribute and explain information gained at meet-
ings of surgical societies and conferences held at the Office of the Surgeon Gen-
eral and in other commands. At all conferences attended outside the command,
the consultant reported on results and procedures developed within the First
Service Command. From time to time, selected officers were sent to visit hos-
pitals in other commands in order to learn metl,ods and procedures successfully
developed there. By this means the First Service Command hospitals bene-
fited by the experience of other facilities in such matters as the employment of
penicillin and streptomycin, special methods in the care of paraplegics, and
reconditioning.



A lprogrran which assigned4a number of recently,.commissioned officers to
hospitalsf6fr periods of about 6 weeks'duiration.provided another ieducational

av d ge& , in ,'the hospitals, programs ,of instruction for ,these mnen were'" " :onductid by the staff. " . .. " ","

The "onsultahts at First Service Command. headquarters aided in the
deyV'fopienet and prosecution of the-program of the New England 'Committee
for fWar-Time Gaduatde Medical Meetiigs. Schedules were arranged for the,
visits,6f-instructors furnishedlby the committee to allhospitals.

Clihicalmeetings at Lovell and Cushing General Hospitals were attended,
by nedica officers oi the First Service Command, Navy medical officers, and

einbors of the ci~ilian ,profession . At on6e meeting at Cushing on 16 April
1945, he Boston Orthopedic Society was the guest of the Cushing staff. The,
attendance exceeded two-hundred. A combined medical exhibit, was presented
by Lo veil and Cushing General Hospitals in conjunction with the Navy at
the meeting of the Massachusetts Medical Society in Boston on 23 and 24
May -1944i

The visits of The Surgeon General and of his special consultants were
of great value in maintaining high professional standards and in the interpret a-
tion of directives. The visits of the civilian consultants proved valuable.
Among these visits were those of Dr. Smith-Petersen, Dr. Jason Mixter, Dr.
Webster, Dr. Ivy, Dr. Frank R. Ober, Dr. Bunnell, and other distinguished
members of the profession. Specialists in the New England area responded
readily to many requests by the surgical consultant for assistance in the solu-
tion of specific clinical problems.

It was the consultant's policy to rotate officers from the smaller station
hospitals and from the prison camps into the general hospitals for periods of
duty, and many such transfers were made.

An effort was made to encourage the members of the surgical staffs to
qualify for licensure by their specialty boards, and several officers received
approval during this period. Papers and reports of clinical investigations
prepared by the surgical consultant and by members of hospital staffs ap-
peared in medical publications. In all matters pertaipr )g to his duties, the
surgical consultant was accorded the fullest assistance and cooperation by
the service command surgeon, by all officers of the headquarters staff, and
by the commanding officers of hospitals. The effort, interest, cooperation, and
loyalty of the hospital surgical staffs left nothing to be desired.

CONCLUSIONS

The experiences of this author as the surgical consultant of the First
Service Command have led to the following personal observations:

1. The value of the consultant system depends on an understanding by
command authority of its proper P '.ction as an agency for attaining and
maintaining the highest level of professional performance in the Armed
Forces.
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S. As far as is, consistent with military action,. consultants: Should be kac-

corde-the fullest freedom of movement withintheir respective areas. Orders.
othei# movement shudb eemdin large measure by. their. own esti

ait6of'where thiir services will be most efftive at: any moment.
3., Free, direct communicaton. should, bepermitted consultants withth6.

.prdofsionalpers~onel undertheir supervisibn, through technical.ratherltnh.
• mmaind chin61s.

4. Gradingand, placement of officers'in' their specialties should'Ie done,.
,hdi.e practiiable, with the consultants' knowledge and, as. far'as posibIe
according to their adice.,

Ai. Degree of responsibility to 'be given an individual in. the r ca of
patients should bdetermined by professional coipetence iather than"by nih-
tary rank. As far as possible, rank among professional: medical officers should
be mide consistent with competence anddetermined primarily, on, that 'bass.

6. ?nder the: cnsultant's advice, utilization of pooled or casual medical
officers should be facilitated by their temporary assignment to install4iofi~s
in areaswhere shortages of professionalpersonnel-exist.

,. *'henever practicable, medical officers stationed in small instailations,
especialy in remote and isolated areas, should be rotated,into the larger, gen-
efl hospitals for periods of duty, The consultants should assume responsi-
bility for recommending such specific transfers to the command authority.

8. In future planning for fiXed medical installations, adequate provision
should be made for (1) central supply facilities, (2) braceshops, (3) recovery
wards, (4) adequate operating rooms for accommodation of peakloads, and
(5) air-conditioning of operating rooms.

9 Separate programs of reconditioning should be provided for convales-
cent soldiers who are to be returned to duty and for those who are to be
separated from service.

10, Proper classification and assignment of soldiers returned to duty from
hospitals requires close cooperation between the classification and assignment
officers and the medical officers last concerned in the soldier's recovery from
injury or illness.

11. For health guidance and for the information of any subsequently at,
tending physician, a soldier discharged from a service hospital should be
furnished a record of the diagnosis of his injury or illness and all pertinent
data concerning it.



CHAPTERYI.... 0,d , C miiiitid,

Robet.H. Knnedy, M.D.

EXPERIENCE AND, ORIENTATION
ol, jRobkrt H Kennedy, MC, was Chief of Surgica['S ryicgs sit Percy

foies !Geilibial Hospital, Btle, Creek, Mich., from September 19402,to August,
19 44ahd- t' Mayo General' Hospital, Gdlesburg, fIll, from August 1944 to,
Jainuay 1945. Bith hospitals were in the Sixth Service Command, Dur-.!
'ig 'ths':peiod:he also served , oi a nhmber of occasions asacting' surgical
cdnsultah t6 ,the iSi:th Service Command, headnarters, 'which had-no don
sultants'assigned toits medical division. This arrangement of combined duties

as, chi6If;of'urgical service and acting surgical consultant was uisatisfactoryj
yet it did give'some oientation-as to the possible problems and opportunities
of'a surgi6ail-6nsultant.

Colonel-Kennedy was given no guidance as to his duties from tile Office
of thle Surgeon General or the local command at the time of his assignment
as surgical consultant, Second Service Command, on 18 January 1945, Neither
was there any period of orientation. The value of his work, therefore, de-
pended oi the attitude of the service command surgeon toward administrative
and professional problems. It was necessary that mutual confidence be de-
veloped first, and that, once mutual confidence had been established, a contin-
uous effort be made to keep the new consultant's Work mainly on the profes-
sional rather than the administrative level. Colonel Kennedy was accorded
full cooperation from the Office of the Surgeon General and the service coin-
mahd surgeon throughout his tour of duty, which ended 31 January 1946.

ADMINISTRATIVE DUTIES

There was a border zone between administrative and professional de-
cisions and details in which a consultant was of much assistance to the service
command surgeon, but as a rule the consultant employed his time to the greatest
advantage in supervising patient care--indeed it was his primary responsi-
bility to see that such supervision took precedence over his other duties. For
example, each commanding officer in the Second Service Command submitted
a monthly request for promotion. Also, each division in the service command
headquarters was asked to rate monthly, in order, all officers on the roster
with regard to priority for promotion. This entailed Colonel Kennedy's
going over several hundred names in which scores of changes occurred each

197
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ifirth.' It as iaturalthat few, :if any, promotional vacancies shoul
f& alstaff each month. The fimespnt on tr ing-to appris:th1ise
wien _SP94sienfiously in, order to preserve moraile, was largely w ast and
W, "il av e, een spent morewisely oncinical problems,

ADMINISTRATIVE FACTORS-IN PROVIDING PATIENT CARE

'ri itat C6nstructidn,
The type:of-hospital construefionmade a great difference.in theeti nc

6f, adinistrAtion. and,6f rofessioiial care. 'There, were fivo erlid 1 8
'in ut S"cSo rvice Command, "ne, whch was of the cantonment type , ilt

afte_ the war :began, could be operated efficiently., Another, a, cbnsi alie
portion of Which had been built before the war, consisted of two cantomentm
type units a mile and a half apart and could never be properly integrated. Two
nowState hospitals Were taken over and ultimately fiunctioned well' but only
after numerous structural changes and adaptations. The changes were so
extensive that the State could barely recognize these institutions when thely
Were returned. The fifth general hospital was made up of severalresort hotels
ih an:area in which all hotels were not released to the Army. This setup was
never satisfactory for effective administration and resulted in much wasted
effort. Good patient care was rendered in all, but the consultant's time required
at each institution was definitely proportional to the effectiveness of hospital'
construction.

Loeation of Hospital

The site of a hospital played a vital part in its efficiency. A hospital
Within New York City was over an hour's travel from the traditional centers
of recreation in Manhattan. Patients could go to Manhattan rarely, but were
always restless because of its proximity. Well-meaning lay persons came in
hordes to try to help, and interfered considerably with orderly care. A hospital
at a shore resort had good individual morale among patients, difficulties in
maintaining discipline, and constant spoiling of troops from exposure to tourist
crowds (fig. 29). A general hospital within a training post was unsatisfactory
from a morale and recreation standpoint. The cantonment type of hospital
6 or 8 miles from a small inland city seemed to keep its patients uniformly
satisfied and adjusted.

Personnel

The nonavailability of competent professional personnel throughout 1945
was a great problem. Bed occupancy in Zone of Interior installations was
constantly increasing. The amount of required operating and rehabilitation
was stepped up markedly. In each of the surgical services, there was a scarcity
of experienced personnel except among a few top key men. By the fall of
1945, a steady stream of medical officers were returning through New York
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FIGURE 29.-Recreational and exercising facilities for anipute,. A. Amputees swimmning.
B. Quadruple amputee riding exercising bicycle. Note tourists on open beach.
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City from abroad an hadlto be assigned to posts according to their experence.
Thmiajor interest of many~of thiese officers Was discharge. It was remarkable,
that the greatly inceasd volume of work was caoriedon so efficiently. y9I
4t thathlate period in the war, the greatest lack was still in trained orthopedic

'The most efficient organization to head a surgical service proved to betliat
conitingof a-chief, an assistant chief, and an administrative assistant -tolthe
chief. There was much paperwork to be done, and the chief should have keen

OliOvd of this as far as possible. The assistant chief, preferably, should'have
been a mature key man in one of the specialties, an officer who could h a das-
sihed the responsibilities of the chief in his absence but who otherwise hadno
offide duties, The executive assistant to the chief should have been a young
Medical officer with an orderly mind, who probably was unavailable for. over-
sea-service, and who could have acted as a buffer for the chief. In the future,
Medical Service Corps officers may be effective in this position, but not many
members of the wartime Medical Administrative Corps were customarily
ready for such a position.

The general hospitals varied so greatly in their construction, location, and
special missions that a table of organization had little practical value. For
example, officers at Halloran General Hospital, Willowbrook, Staten Island,
N.Y., had to become debarkation officers about twice a week; those at Tilton
General Hospital, Fort Dix, Wrightstown, N.J., were flooded with problems
from the separation center after September 1945; and Thomas M. England
General Hospital, Atlantic City, N.J., as an amputation and neurosurgical
center, and Halloran General Hospital, as a neurosurgical center, required
many more operating surgeons if the load was to be kept moving. The con-
sultant had to jockey assignments constantly among hospitals according to the
particular load and the available medical manpower.

PROFESSIONAL ACTIVITIES

Patient Service

In spite of all administrative problems, the basic job of the consultant was
ward rounds. He learned how the chief of each section handled his patients
and his professional personnel; who was happy and who, disgruntled; who was
being used in a most effective spot, and who was not hospital mterial. Were
patients being kept too long? Did they belong to a convalescent hospital? Had
they reached maximal improvement? Would they be unfit for further military
service, and should they be ready for their civilian life immediately without
further rehabilitation? Were the men who constituted the disposition board
taking all these factors into account? Clinical lectures might have been of
value in slack times, but with the normal overload of duties during the author's
service as a consultant, personal contact with the ward officer in examAes of



his iiiin~diate problems Dvas oi eimport. Drs. WIlliam Darrach and
W*iliamii -'Pluimme, wevla consultants in orthopedic sugry, visited al,

e nlur gioCo 6Iihalhospits duringConel Kennedy's tenure nd ere.. •

a c0isti isouice, of stimition to officers in group conferences. Thi left
S C~6eleinedy free.at tihesaei time to delveinto other hospitaldetails.

-CONFERENCES'
71 "" 'Sedond Service Command anesthesia conference was held on t June-

194at eadquarters, Second Service. Command, GoVernors Island, N.Y. It
was attendd -by 74 perspns, and it spread much valuable infoFmation, A-
c6hiiWhcW6 n spinal cord injuries washeld& at talloran General Hospital 6n
1:0 Q er ahd at Thomas M. England Geneial Hospital on 0 October 1945
and, Vs 'iattdod by 95 people. These sessions reviewed, the most recent

gsnin 1i t.h8'tredaieht fparaplegics.

Interhospital Visits
On several occasions there was sufficient lull in theload of work to permit,

fho-6 seding ,of the chief of surgical service at a general hospital-to another
gdnetii hPital in the command for from 2 to.4 days' observation. Similarly,
th 6hiefb at the general and regional hospitals spent one day together at Camp,
Vpt6*,,Cnvalescent Hospital, New York, N.Y. Several chiefs of sectionsw*ere,
placed' on temporary duty for short periods at hospitals outside the command
for observation of particular types of treatment. All of these-visits were vitalt
in improving the care and lessening the morbidity of the individual soldier.

The consultant had an opportunity to visit a number of installations and
facilities outside of the command. This was usually at the time of some
special conference. In all instances, new valuable ideas were obtained from
observing the manner in which problems were being met in other commands;

SURGERY IN GENERAL HOSPITALS

Amputation Center

The amputation center at Thomas M. England General Hospital was
authorized to have 1,200 beds for amputees. In only 3 months was its census
as low as 1,200; the maximum number of patients tho hospital registered at
one time was 1,625. Maj. Rufus H. Alldrege, MC, was Chief, Amputation
Section, and did an outstanding piece of work. His results in Syme's ampu-
tations were particularly noteworthy.

In compression bandaging of the stumps, 2,000 to 2,200 Ace bandages
had to be washed daily. Washing was being done in the hospital laundry, but
the bandages were dried in open corridors in the basement, creating a most
untidy appearance. What had been the hotel bakery adjoined the area and
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Wa ,not in ue -at, this- time. It wvas found that~tlie-,baiidages ,cbid ,be pta
S ut over the:traysiisedlfor baking rlisand Ithat each of the 8tiays of'a'single
unit' voiild-accommodateb en0ad.4tndg.TwQ motor. driers with.
heatifig units were devel ped, and the entire loiad of 'bandages could!b iedied,

hv 'Wttal 01, problemswee more dificult for solution. .
The limbhop clreated many probleinssince as, ,i y as 292 prosteses

.erecobmpleted in one month. Persoieihad to-be changed too rapidly. Stu - '

dents always were in training. The limb shop ,pesoinel strength -reaehi a.
highofi82, Individuals worked on day and night shifts. Research welnton
conkomitantly with production, so that changes in material andtypes wer
too frequent. It would have been more efficient if research couldAav¢e bee
carried on 'in a smaller unit and not where 1,500 amputees were Waiting for

-thbi prosthese so that they could be discharged,
The work of the physical therapy personnel for the amputP,, was out-;

standing. Remedial gymnasiums with pulleys, steps, walking ramps, a*d
mirrors were set up in two hotels. A new training program was set Up late,
in 1945according to which no soldier wasallowed to wear his prosthesis until
he 'had developed proper muscle balance of all parts of his body (fig.,0).

Striking work was done at Halloran General Hospital by combined neu-
rositrgical and orthopedic operators in cases with healed wounds which
required both a bone graft and peripheral nerve suture. The neurosurgeon
exposed the involved nerves. With the aid of the neuropathologist doing
frozen sections, the amount of necessary nerve was removed until there was
no longer scar involvement. The orthopedist then entered the picture and was
told by the neurosurgeon in upper arm cases how much shortening of bone
was needed, if any, in order to bring tie nerve ends together without tension.
The orthopedist then prepared the bone ends and did his bone graft, and the
neurosurgeon returned to the case and did the nerve suture and closed the
wound, In some instances these procedures required as much as 12 or 14 hours,
but in no instance was there severe shock. This shortening of bone, of course,
was done only in upper extremity cases.

Neurosurgical Centers

In cases of herniated nucleus pulposus, if operation was indicated, the
question of whether a fusion was to be done was decided by agreement of the
neurosurgeon and the orthopedic surgeon.

The load of paraplegic patients at Thomas M. England General Hospital
reached 110 and that at Halloran General Hospital, 108. Much thought and
effort was exerted to obtain the best care for paraplegic patients. All fields
of medicine concerned cooperated in the effort with a neurosurgeon in charge
at Thomas M. England, and a urologist, at Hlalloran. At the latter hospital,
large decubitus ulcers over the sacrumn were closed after March 1945 by full



• Frouis 30.--ymniastlcs in -th, reconditionilng progriunh
at Thomais 5. hinglaiid General ,UospItali Atlantic CIty,

NJ.

thickness flaps mobilized by under'cutting out over the buttocks, even ap,
pioaching the grieat trochanters. Itwvas often a 4- or 5-hour plastic procedure,
but the results were excellent. The writer believes that Thomas M. England
General 1-lospital was the first Army hospital to perform this operation. At
this same hospital, a dining room was set up on the ward floor with tables
so arafiged that wheelchairs could be wheeled to the table with the patients'
extended legs under the table. The dietitian was particularly valuable in
the recovery of paraplegics. A printing press was obtained and a newspaper
started. The paraplegics served as reporters, editors, typesetters, pressmen,
and newsboys. One physical therapist was assigned full time to this ward,
with a number of WAC personnel trained in physical therapy to assist her.
At Italloran General Hospital, a large ward was set up as a gymnasium with
mats, parallel bars, overhead ladders, wall ladders, and other similar equip-
ment. An open-air swimming pool was completed in midsummer 1945 and
was available to the paraplegics. The progress made in the professional and
psychological care of these patients at both institutions was outstanding.
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Orithopedic Sections

Thoroughly competent chiefs ofthe orthopedic section yerepresent in all
h6bpitils~ b t, k pi n eymen, t ,, large qload ' was underthe direct care

ofMi wifhJo little expertience,or interes., T echnge in offcei's was,, o
i~api~that, in- spite of biuh effort, the use ofsuspiension-tactionivasnever. too
satisfktoiy. Too many patients were kept in plaster encasement, Them ami-
teaniice of proper length and axis while an open fracture was healing was,
a6c6omplishefd particularly well at Halloran General Hospital- as was also th
condiiioningof the quadriceps and the maintenance of proper power 0fthe
Achiiles tendon. This was due to an exceptional section chief, M aj. George
Caitponter, MO. At Thomas M. England Hospital, the amputation center
made&considerable fresh homologous bone available. Maj. Rafe N. Hatt, MC,
chief of the orthopedic section, used this in many instances to replace loss of
major bone length with excellent results. This Was before the idea of a
bone hank had been conceived.

In all but one hospital, the chief of orthopedic section was in charge of
physical therapy. The least valuable physical therapy department was the
one in which a full-time officer in physical therapy was in charge. In..Hai-
loran, the major portion of physical therapy treatment was performed on bed
cases. This was as it should have been, rather than waiting for bed cases to
become ambulatory. Massage should not have a major use in Army physical
therapy.

The value of occupational therapy depended entirely on the imagination
of the personnel. At that time, too few technicians were trained to give func-
tional occupational therapy, and the stress was chiefly on recreational therapy.
This was little needed outside of neuropsychiatric sections.

Miscellaneous Patient Care

The plastic, artificial-eye center at Halloran General Hospital, under Maj.
Victor H. Dietz, DC, did beautiful work (fig. 31). Maj. Dietz was one of
the originators of this process.

Anesthesia schools for nurses were conducted at four hospitals. Twenty-
four nurses were graduated during 1945. The nurse anesthetists were of great
assistance.

Cantonment type buildings lent themselves readily to the installation of
a recovery ward adjacent to the operating suite. This was done at Rhoads
General Hospital, Utica, N.Y., and at Tilton General Hospital. With a re-
covery ward, for which the anesthesia section was responsible, much better
attention could be given to postoperative treatment as regards fluids, sedation,
atelectasis, et cetera.

A central supply proved valuable in all hospitals. Because of the prev-
alence of hepatitis, a system was introduced at Rhoads General Hospital in
the summer of 1945 by which all syringes and needles were carefully cleaned,
then separately wrapped and autoclaved.
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FIGURE 31.-Coiistructizig and fitting artificial eyes at Halloran G~eneral HIosp~ital.
Staten Island. N.Y. A. Plainting- the iris. At far left is miold for preparation of the
cornea, and the basic artificial globe is in the center. B. Affixing primary veins to the
cornea. C. Patient wvearing colnpletedl left eye.
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SURGRY I OTH R QSPITAL

Stationand, Convalescent Ho spials

T ehty.eight visitsweieinad to regional or station hospit!s., Thes- .
pitls h-ad many problems. Inappo1{iing his tinme among these h ospitals,
h9 consultant ' took into consideration thei greatest good. for thegreate t

:Th~eCamp Uptop. Convalescent Uo~spital~reqtiiiedmuchl time. Its~cehisus,

iched 4;100. Many patients wei're admitted directly from debarkatiomports
With no moke than it 1field i ,dicl' record. Many patients Were sent Irom
general' hspitals tb the ipeconditioniigi ceiterg in braces and, splints, at ,atime

~i~iX- diPitives were issued to, clear general hospitals as much as possible.
Qrhopedic and neurosirgical consultants from Halloran General Hospital ,
Visiled Camp Upton Convalescent Hospital weekly to advise as to care-andI
dispoSition. Two fine remedil gymnasiums were, qpened in the fall of 1045
whfere patients were taken by companies for therapeutic exercise. It was a:long
hard pil for those concerned to succeed in their desires at thispost. By Janu
*ry 1946, Colonel Kennedy believed that this hospital offered- a tremendous
olprtunity for pretechnical and educational, as well as physical, recondition-
ing of the soldier under conditions in which his needed medical care was
propeily supervised and continued, and his disposition was determined after
Proper survey by competent officers.

Hospitals Not Under Jurisdiction of Second Service Command

There were within the Second Service Command area three AAF (Army
Air Forces) hospitals and three port of embarkation hospitals, the latter being
directly under the Chief of Transportation, Washington. The surgical con-
sultant could visit the embarkation hospitals, according to regulations, only by
the following chain qf events: The request for consultation had to be initiated
by the chief of surgery tothe hospital commander, who, in turn, endorsed it to
the commanding officer 6i the port of embarkation; the port commander then
endorsed it to the Chief of Transportation; the request then went to The Sur-
geon General of the Army, to the Second Service Command Surgeon, and
finally, to the consultant. Naturally, this process took several days and the
soldier concerned was likely to be beyond the need of consultation. A similar
chain of events was required in AAF hospitals. The situation was particularly
unhappy because Camp Kilmer Station Hospital, Stelton, N.J., had a comple-
ment of 1,524, and the hospital at Camp Shanks, Orangeburg, N.Y., provided
1,259 beds. After the first visit of the consultant to each of these hospitals, the
situation was corrected so that the chief of surgery telephoned his request
directly to the consultant, who then made a visit to the hospital sub rosa. In
the future, such situations should be corrected at a high level.



STREPTOMY-IN 
.

Much of the early cliical wyork with streptomycinwas carried out. in tihe

Se phrevicq, Command. In May 1. sinmLinta..of llis was
obtkine &from Merk c o fo se inbladder infections in,,p~fP1g*cs4 Hal-
loran. General HospitIn, June, approvas was obtained. for a streptogmyciin
p.61 iii-'tlhe'Second.-Seyvice Command, and,Q.00,00) units were maintained at
t .joS~cdiid Seryice&ommnand .Iaboratory, New, York,, NY,, and 10,000,00
uhits, each r 'inre, tined:at Thoma M,. England, Halloran, Rhoads, and:
ilt h ii Ual Hospitals. T he'fug Was to b issued only on authorization ..
tl service coimmand consultants after the case 'had been discussed: with hospital

In svoifal instances, °streptomycin was used in acute abdominal emergen-
6i sshuli .ageneral peritonitisfollowing ruptured appendix. Somietimes it
vas injected within a few iour§of operation before cultures were obtained,

Tih its, use-in infected bladdeis, it was found' at Halloran that the 'Proteus
bacflus codAid be promptly eliminated within 48 to 72 'iours with a-dosagae

of 1 ,0100' units, but that the bacillus usually recurred within 5 -or 7 days;.
Whei thi administration was repeated, it Was found that the bacteria were
much more resistant to streptomycin. It was therefore determined that an
initiul dosage of from 2,500,000 to 3,000,000 units was necessary in these cases.

In AUgust, the entire output of streptomycin was taken over by the Army
and a ceitain amount of the drug was made available to Thomas M. England,
Halloran, and Rhoads General Hospitals, which acted as pools for the rest of
the command. During the last 3 months of 1945, streptomycin was used as
little as posible because, due to the changeover of method of manufacture, little
could be made available in comparison with the demands. In September i945,
under t he direction of Capt. Edwin J. Pulaski, MC, a research project concern-
ing the effect of streptomycin in war wounds was begun at Halloran. Certain
ward beds were assigned to Captain Pulaski, and a special laboratory was
set up.

SUMMARY

In the Zone of Interior, a consultant system was necessary in surgery. The
consultant was able to diffuse knowledge at the various installations for the
benefit of the soldier. He was able to assign surgical personnel so that they
would be used at their greatest value. He was able to support professional
personnel in positions involving responsibility often greater than that to which
they had been accustomed. He was also the eyes and ears of the service com-
mand surgeon in the handling of the professional problems of the command.
Close mutual understanding and cooperation between the surgeon and the
surgical consultant were required, and when they were lacking a change in
incumbents was indicated.



CHAPTER IX

" lhird Service %iommandl

'Water D Wise, M.D.,

ASSIGNMENT, ORIENTATION, AND EARLY ACTIVITIES OF
SURGICAL CONSULTANT

St;, Col. (later Col.) Walter D. Wise, MC, was ordered,tb duty as surgicat
consultant to the Third Service Command and the Military District of Wash-
ing-tw August 1943. Previous tothis time, le had been -serving as medicl
director of Se1ective Service for the State of Maryland with the rank of lieu-
tenant colonel. Rumor had had it that assignment as a surgical consultant
carried with-it the rank of colonel and that Colonel Wise would not be as-
signed to the area in which he lived. As noted, however, he was assigne4
to! the mid-Atlantic area of the eastern seaboard, and his rank of lieutenant
colonel .remained unchanged until July 1944 when a promotion to the rank
of colonel was received. Following this promotion, Colonel Wise was able
to carry out his duties much more efficiently, to act with more authority, and
to command the respect due a surgical consultant.

Since Colonel Wise was the fifth or sixth service command surgical con-
sultant to b appointed, he profited considerably by the experiences of earlier
appointees. For example, Col. Bradley L. Coley, MC, who was serving as
surgical consultant to the Eighth Service Command, had presented before
the American Surgical Association a paper dealing with the duties of a sur-
gical zonsultant which proved to be a great help. Additional assistance was
available, through connunication with many of the other consultants who
were porsonal friends.

Owing to the fact that the commanding general of the Third Service
Command did not know what functions the position of a surgical consultant
entailed and had not been informed of Colonel Wise's appointment, the situa-
tion was at first embarrassing; and this consultant's duties were rather vague
for the first few weeks. He visited the nearby smaller hospitals and made
reports in an effort to learn the routine, to improve the surgical services in
the various hospitals, and to become familiar with methods of preparing and
submitting reports. Soon, orders were received to report to a general hos-
pital in another service command for a month's indoctrination. In retrospect,
it seemed that a trip of a few weeks or a month with one of the established
surgical consultants would have been a better aid in the training of a newly

209
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appoifited consultant. Something was learhed, howeverjAbout the paperwqr9k
iii-Ageneral hospital, dispositionboards, and, perhaps more importaiti,about
the -weIknesess-f someof the services in. this -particu lar jiospital. Aft rt e
month' oftraining, Colonel Wise's routine work began with Visits throughout
the, Third Service Command and the Military District of Washington. Which
*ere-cbntinued until after V-J Day.

At the time of Colonel Wise's appointment there was as yet no medical'
or neuropsychiatric consultant in the Third Service Command, and no ortho-
ped&econsultant was ever assigned. The vast number of fractures and.other
orthopedic conditions were seen by Colonel Wise, who, fortunately, had had
a large experience in fractures. The services of the late Dr. Guy Leadbetter
of WaShington, a civilian orthopedist and consultant to The Surgeon Genera],
were available. Dr. Leadbetter visited a number of the general hospitals and
some of the regional hospitals with the surgical consultant with great benifit
to the patients, the orthopedists, and the surgical consultant. Eventually, the
medical and neuropsychiatric consultants were appointed. The three consul-
tants-surgical, medical, and neuropsychiatric-visited all of the medical in-
stallations in Pennsylvania, Maryland, Virginia, and the District of Columbia.
They also met most of the ships coming in to Newport News, Va., with sick
and wounded and accompanied the patients on the train to McGuire General
Hospital, Richmond, Va., where they were sorted for distribution to appro-
priate centers (fig. 32). Before McGuire General Hospital was opened, some
shipments of wounded went to Woodrow Wilson General Hospital, Staun-
ton, Va.

OBSERVATIONS CONCERNING HOSPITALS

Personnel and Interpersonal Relations

By August 1943, the general hospitals in the Third Service Command
were, with few exceptions, manned by well-selected, capable medical officers.
The station hospitals, though the staffs were not permitted to do major-grade
surgery except in emergencies, needed much more supervision and more fre-
quent visits. The regional hospitals occupied an intermediate position in the
type of sLgely which was permitted and in the talents of the staffs. In
correcting any inadequacies in the regional and station hospitals, Colonel
Wise always had the full cooperation of the Office of the Surgeon General.

With one or two exceptions, there was little or no evidence of use of
)olitical influence in the hospitals of the Third Service Command. Friend-

ships of long standing, however, or ties newly made among the medical officers
of the Army of the United States and the U.S. Army created some ten)seness
and at times inefficiency. In one important hospital, there was a staff that
contained ;everal friends of civilian days, and there was a group from one
large cit. ho had worked together at home. Some of these had received
assigmnents by the commanding officer of the hospital which were not strictly
based on merit, with some bad results. The consultant was slowly learning
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about-this situation wlhen tie Office of the Surgeon General obtained-accirate
ifsid6, information and sent representatives fromiboth the Surgical and Xed

l 1isultants Divisionsandtthe situatn wasremedibd,
A situation that, seemed, to-i he-surgicul consultant ,to need -impr6veinent

. as,,tlho.6ccasion~al lack of ability on-the part of-the bRegular'Army medica:
ofer" to, give proper value to the professional qualifications of an outstanding
temporary medical officer commissioned in the AIS (Army of the VUned
States), Thisresulted in some inequities not conducive to good service. Like.
wise,, some of the highly trained surgeons of the AUS would not or coulqtnt
assume administrative responsibilities demanded by the Army. It was:ii such
situations that the consultant could be of great value. He, too, was of the
AUShowever, and sometimes went down to defeat at the hands of an occa-
sional hospital commander who had been trained to adhere to rigid require;
ments of the Regular Army.

Outstanding Performance of Personnel

Upon assuming duties as surgical consultant, Colonel Wise found that, as
previously mentioned, there was already much surgical talent in the com-
mand, particularly in some regional hospitals and in the general hospitals.
Some of this talent was, of course, ordered overseas; some remained for the
duration; and some had already returned from overseas. Other talented
surgeons came later. Not all who deserved commendation can be mentioned,
and it may be wrong to name any for fear of unjust omissions. It would seem
lacking in appreciation, however, not to mention the high type of work done
by such men as James Barrett Brown and Bradford Cannon in plastic surgery;
Rettig Arnold Griswold, John C. Lyons, John Owen, and Leslie E. Bovik
in general surgery; T. Campbell Thompson, Henry F. Ullrich, George 0.
Eaton, Leonard B. Barnard, and Sims Norman in orthopedics; Brian B. Blades
in chest surgery; and M. Elliott Randolph in ophthalmology. Each of these
surgeons had associates of ability. Outstanding help was given the regional
hospital fit Fort George G. Meade, Md., by Lt. Col. John H. Mulholland,
MC, of the 1st (Bellevue Affiliated Unit) General Hospital.

Equipment

The hospitals were superbly equipped with instruments, traction appa-
ratus on the wards, X-ray machines, and physiotherapy equipment. When
Germany was defeated and the end of the war seemed in sight, many tem-
porary wartime medical officers gave consideration to this plethora of Army
hospital equipment and the dearth of it in civilian hospitals. Remembering
that this valuable material had already been paid for by the public, they
wondered if it could not be made available at reasonable rates to the civilian
hospitals at the close of the war. Suggestions along these lines were made
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461i ii advance of V"J Day, and:hopes were high, but realization fell far
)vl~ 'opes.

Effictso,6f ,Rapid Dm6obilizAtidn
After V-J Day, rapid demobilization so damaged medical organizations

tp, rrke it difficult to keep the Zone of Interior hospitals manned with
c apabl t§,urgeons. The consultant had little or no time for supervision of, the
deteriorating surgical work because he was kept at service command head-
quartrs trying to find replacements for officers being let out. Unfortunately,

the di~charge of patients from hospitals could not keep pace with the dis-
charge or medical officers. The signing of the armistice stopped surgical
admissiois to a tremendous degree, but it did not speed up the healing of the
cases of osteomyelitis of the femur nor did it provide the needed plastic.
surgery, in those previously wounded or burned.

SUMMARY OF ACTIVITIES

There were many incidents outside of the routine duties of the consultant
which served to keep up his interest and to be stimulating. Among these was
the recognition of the dangers of Pentothal sodium (thiopental sodium) as
an anesthetic agent and a report of these findings to the Office of the Surgeon
General, with the resulting directive from that Office as to the proper use of
the drug. Another was attendance at a very secret conference dealing with
Japanese balloons which were being sent on the stratospheric air currents and
which had landed in considerable numbers in the Northwest and also in the
north-central region of the United States. There were many other experiences
which were more of personal than of historical interest.

The duties of the service command consulting surgeon in essence were to
obtain the best treatment for ill or injured members of the Armed Forces and
any others treated in service command facilities. To this end, he evaluated
surgical personnel and equipment of all kinds; consulted about individual
patients, classes of patients, new and old measures and procedures; and at-
tempted to be an activator of hospital staffs. He stimulated staff meetings,
grand ward rounds, conferences, and journal clubs; helped arrange for speak-
ers; and tried to see that new procedures of merit were not neglected, while
trying to discourage procedures that had been tried and found wanting or did
not justify further trial. In this he was aided a great deal by formal meetings
and discussions at installations within his service command and by many meet-
ings arranged by the Office of the Surgeon General and held in Washington or
commands within reasonable distances.

COMMENT

The sudden expansion of the Army Medical Corps and the rapid establish-
ment of the many oversea and Zone of Interior hospitals and other medical
units was necessarily a great drain on medical and surgical talent. As a re-
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sit, all -demands could not' be net in ,the way desired, This naturally led to
much effort in, the attempt to ,get the mtost.advantageous disposition of avil-
able nen. Thsfforts, in turnh, wereacmaiab iapitet hr
and- ritisn thr.Toghdal -could'not ber~acQ,. 6~ve rtheiess Ah

~gi~.l~erieerecIvab the pqtients was, -all lhings con, iderdf a igh'
0



CHAPT.ER'X

Fourth !Service Command

itM~hr Cleveland, M.D.,, and James 1. Calahan,. M.D.

Secti0ni. September 1943 to April 1944

The Fourth Service Command, comprising the south6astern tier of
'States-4orth. and Soutli Carolina, Georgia, Florida, Tennessee, Mississippi,
and AlAbama-during 1943 and 1944 had approximately 2 miiiion troops in
training. To serve" the medical needs of these troops, there were 130 station
andJ geherfi'hospitals.

The Fourth Sei'vice Command surgeon, Col. Sanford W, French, MC,
VHl headquarters in Atlanta, Ga., had the services of consultants in medicine,
surgery -ad psychiatry, and in September of 1943 a consultant in orthopedic
surgery, Lt. Col. (later Col.) Mather Cleveland, MC, Was added. At the time,
only one other service command (the Fifth) had an orthopedic consultant.

The training of troops, ground or air, entailed strenuous physical exercise
with many fractures. The sports program probably contributed as many
fractures asj if not more than, the obstacle courses. Accidents due to vehicles
on and off the post added to this list of injuries to bones and joints. A large
percentage of the surgical cases in all hospitals were injuries of this type and
were under the care of the orthopedist. Even before casualties began to arrive
from overseas, it was obvious that an orthopedic consultant was required for
the large service commands.

Colonel Cleveland's tour of duty in the Fourth Service Command as
orthopedic consultant extended from September 1943 to mid-April 1944. Dur-
ing this period, the general hospitals were being increased in number and the
large station hospital staffs were being depleted to supply medical personnel
for oversea units. In many instances, adequately trained orthopedic surgeons
were no longer available in station hospitals. Elective surgical procedures
and major fractures, by directive, were supposed to be evacuated to general
hospitals, and orthopedic surgery in station hospitals was confined to first
aid, minor fractures, and an enormous outpatient service.

HOSPITALS

Many of the station hospitals in the Fourth Service Command were very
small, especially those serving a great majority of the smaller airfields. For
instance, within a radius of 50 miles about Finney General Hospital, Thomas-
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Ville, Ga,, there were- 5 oi' 6-sinall Air Force station hospitals, each completely
6quiiped.andstaffed With an average iumber, ofnrse? and medicalofcers
fdr th e iatient load' There werealSo largeAir Force station h"spitals ,scil
as" s6,atKee~er Field, Bil6xiMiss., at-Gulfport Army Air Field. ,G uilfport,%
i§- -aid at Maxwell Field, MontgOmery, Ala, These were very wdl ipro-

vided with nurses and competent professional personnel and. ktndered .ahigli
otfi~iy6,profdissiobal care;

Ti6 station hospialS Of the Army Service Forces serving large numbers

of,, troops-of Army Ground Forces at the larger training centers, such as Fort
Bragg, N.C., Fort Jackson, S.C., Fort Beinfnig, Ga., Camp Blanding,YFia.,
Qamp Van Dorn, Miss., and Camp Shelby, Miss., were enormous and, int hlip
ligit of experience, were vastly overbuilt and, in time, professionally ifider-
minned. Four of these hospitals had 4,000 or more beds, and the maximum,
census, the writer believes, was never over 50 percent of the bed capacity.

The general hospitals in the service command were almost invariably well
equipped and had a competent professional staff in each instance.

Although the semiautonomous Army Air Forces were actually under
Army command, it became increasingly evident, during the consultant's tour
of duty, that the service command consultants were less and less welcome at
the Air Force hospitals, It was impossible not to call attention to the evident
fact that the small Air Force station hospitals were too numerous and too over-
staffed with nurses and physicians, while many of the hospitals serving the
Army Ground Forces were lacking sufficient nurses and physicians for the
patient load. These personnel discrepancies constantly called to one's atten-
tion became distasteful, and the service command consultants finally visited
Air Force hospitals only on invitation. It is to be hoped that in any future
emergency, there will be better distribution of physicians and nurses.

PROFESSIONAL PROBLEMS AND ACTIVITIES OF THE
CONSULTANT

The problems confronting a service command consultant in orthopedic
surgery were mainly (1) personnel and (2) professional care of soldiers with
injuries involving bones and joints. The field of military orthopedic surgery
was well defined and well recognized in most instances. An occasional chief
of surgical service considered himself competent to handle the entire field of
surgery and overrode the judgment and neglected to use the operative skill
of his orthopedic chief. This resulted, in one instance at least, in ill-advised
elective knee joint surgery.

The problem of having skilled personnel in the proper places was fairly
constant. There were increasing inroads on the orthopedic services of the
various large station hospitals as personnel were withdrawn to staff new hos-
pitals intended for oversea service. Withdrawn also were orthopedic surgeons
belonging to affiliated hospital units, which had completed their parallel train-
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ing witl the stationhospitals and movedto ports of embarkation. It became
e evidiii-that mostf iftlie station:hospitals woul4d:no longer/have trained orth-

By ' tl spring of 1943',directives had been.issued' to transferall. -a or
ortlioledi& problems, inejuding elective surgery, to -tle general hospitals lot
hilicommaii. The 2 original gencrlhospitals in the command were in-

cr6hased, during late 1948. and early 1944, ,to 11, and, an adequate brthopedid
seton oWas :provided for each of these hospitals. In some instances, well-
'trained,' rti6pedic surgeons were left in some of the larger station lispitils,
but t6 scope of tleir professional work was curtailed. For the most part
tliirectives were complied with, and major orthopedic problems were ian-
di~~ i~ii ti general hospitals.

Dbiriig the author's 7 months as orthopedic consultant for the Fourth
SbrvicCbihmand, he visited the 11 general hospitals, all of the large Army
station hospitals, and many of the smaller ones, approximately 60 hospitals in
a lb

A, separate report was rendered on each hospital. Reports on class I
hospitals ut posts, camps, and stations were submitted to the Commanding
General, Fourth Service Command, through the commanding general or officer
of tlo installation. If the hospital was located on an installation of the Army
Air Forces, the report was submitted to the commanding general or officer
of tle airbase, Reports on general hospitals surveyed were submitted to the
Commanding General, Fourth Service Command, attention Chief, Medical
Branch.

These reports were thorough. All orthopedic patients were seen and
problems were discussed fully with the chief of section. The X-ray depart-
ment, physical therapy, rehabilitation; and disposition of patients were re-
viewed. The operating rooms were inspected, and anesthesia, nursing, and
personnel were commented upon. A hospital with a large orthopedic service
or section might take 2 or 3 days to survey. At the end of such a survey, very
complete data were available on which to evaluate the orthopedic care afforded
in that particular hospital or medical installation.

Colonel Cleveland considered his chief function to be teaching and the
interpretation of the various directives related to medical care. The term
"inspection" seemed to connote a snooping and, perhaps, an effort to find fault.
A consultant had to be fair and kindly, but lie could not escape occasionally
finding conditions which required warning or even reprimand through proper
channels. The consultant needed to "walk softly but carry a big stick." IIe
could only advise; the command surgeon ;.uld implement the advice if lie saw
fit. A consultant who hoped to be invariubly popular was, above all, foolish.

Personnel allotments for a service command headquarters carried no speci-
fied position or rank for medical consultants. It was Colonel Cleveland's
considered opinion that, since the Armed Forces are constructed on a basis
of rank and are thoroughly rank conscious, consultants should ha% e had rank
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-4il t6 or h;het than that of the commanding bfficers o fall medical fadiities
Oi ofally, the consultants o0the Fourth Service ,Command were ent

0 iif@ a team to survey a, trouble spot for the, service command, surg~o. ,I. .
oie mii 6tjice, one of this service command's newly opened general-hospitas!.

eceived'undue and unwarranted publicity:by a radio commenta torbecause- of-
tlhe c ofusion that attends any new staff which is overwhelmed by the arrival
"of a arge number of patients. A complete survey of the hospital, was -made,
air patients were seen, and some semblance of order was instituted. adi-
tinal orth6pedic personnel were provided. Many of the patients admitted,
tolis hospital could have been disposed of at the station hospitals, a majority
bret in to duty.

Oi another occasi6n, all the consultants were sent together to Stark Gei-,
rHospital, Charleston, S.C., to see the first casualties returned from Norfth

Africa. The wounds-of the extremities with long-bone fractures had at this
time all been treated by the closed-plaster technique-a method later aban-
doned; Many of the amputees had protruding bone ends visible in the stump
du6 to failure to utilize skin traction on the stump. Stark General Hospital-
was transformed into a debarkation hospital and the casualties were shipped
from this point to the general hospitals nearest the homes of the returnees.

The relationship between the four consultants-medical, surgical, ortho-
pedic, and psychiatric-in the command surgeon's office was cordial and help-
ful. Mutual problems were freely and fully discussed. The surgical
consultant and orthopedic consultant frequently, on separate tours or consul-
tations, noted and brought to each other's attention problems affecting the
surgical service or the orthopedic section of various hospitals.

It was a pleasure to serve under Colonel French and on his staff with
Col. I. Mims Gage, MC, Col. F. Dennette Adams, MC, and Col. (later Brig.
Gen.) William C. Menninger, MC. The staff made a constant effort to see
that the sick and wounded of the Fourth Service Command received superior
care. It was believed that, on the whole, they did receive such care.

MATHER CLEVELAND, M.D.

Section II. 1944 and 1945

GENERAL DUTIES OF THE CONSULTANT

The consultant's general duties were twofold as follows: (1) To supervise
the overall professional care of the sick in hospitals of the Army Service Forces
in the service commandl, and (2) to evaluate professional personnel and make
recommendations for their assignment. In further detail, the orthopedic con-
sultant, Lt. Col. James J. Callahan, MC, provided overall direction and super-
vision of the orthopedic services in each medical treatment facility, conducted
regular rounds of orthopedic wards, maintained liaison with the Professional
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Sr&Vi'- ifi theffice of tl3e Sugeon Generall and the other members of the serv-
ice command medical- section, evaluated professional per snneI assignedt 16
ofithopedi-services within the service conmand,, and made recomqmendations
regarding a signment and transfer, of ,personnel'. P6fessional papers were,
subimittedi o tohe consultant for his approval for pUblication by the TedichI
Department, Afterreviewing these papers, he forwardedthem to the Office
ofth6Surgeon General. It was the consultant's purpose to encourage by pre-
ept thelughest level of professional care of patients and the general imprve-

iii~t, With kdspect to professional information and skill, of the officers assigned
to .the orthopedic services. He had to be available for professional consulta-
tioh concedting orthopedic cases. It was expected of fli orthopedic consultant ,
'thathe make suggestions for the correction of deficiencies in service.

It may go into the record that, in Colonel Callahan's personal experience
'as an.orthopedic consultant, he always received the fullest cooperation of the
service command surgeon, who was, first, Col. Sanford W. French, MC, and,
later, Br'ig, Gen. Robert C. McDonald. Both officers always gave a sympathetic
ear to suggestions. Most observations were discussed with the commanding
officer and chief of services at each hospital, and corrections or suggestions
were made at the time of discussion. The commanding officer and the several
chiefs of services in every instance gave the most constructive cooperation.

Area Served

The orthopedic consultant served as adviser to the service command sur-
geon and, through him, advised the appropriate branch in the Office of the
Surgeon General. The services of the orthopedic consultant of the Fourth
Service Command were available to the 40 hospitals in operation at the close
of 1944 in that command. Ten were general hospitals, of which three-Ken-
nedy, at Memphis, Tenn., Lawson, at Atlanta, Ga., and Northington, at Tusca-
loosa, Ala.-were designated as special centers for neurosurgery as well as
orthopedic surgery. Lawson General Hospital was, in addition, an amputa-
tion center; and Northington General Hospital was also a plastic center where
specialists performed plastic surgery. A creditable achievement may be re-
corded here because of the many corrections of deformities and disfigurements
which enabled restored patients to be returned to society and even to duty.

The Fourth Service Command did not have its own vascular center; thus,
all vascular surgery cases had to be transferred out of that command.

The remaining seven general hospitals were Battey, at Rome, Ga.; Finney;
Foster, at Jackson, Miss.; Moore, at Swannanoa, N.C.; Oliver, at Augusta, Ga.;
Stark; and Thayer, at Nashville, Tenn. All the general hospitals had quali-
fied orthopedic surgeons who were certified by the American Board of Ortho-
pedic Surgery.

Stark General Hospital was the receiving hospital for the Fourth Service
Command. There, patients were received from overseas; casts were changed
or removed; wounds, dressed; new casts, applied; and the patients were made
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generally comfortable beforethey ,were- transferred, for, definitive.,treatinto
hb§Pittiliclose ,to their .homes. The staff at Stark.-General Hospitail id a
.. ..j.§ servfic under .pressing, eircumstances of great numbersof patients

phgliroug i in-,rapid urnover.

PROGRAM OF SPECIFIC DUTIES, 1944

During 194, the orthopedic consultant visited each medical -treatment,
fabiiy ii the Purtlh Service Command at least once and in most instnc"es',
twie. Dur ig these visits, ward rounds were made with the chiefs of the

various, services. The work of the several sections was reviewed, the quality
O ciiiical records was assessed, and patients presenting special problemswe
examined on. a consultative basis. The consultant was also called on to disuss.
current. medical problems with the officers. Those consultations and-geberal,
epen-forums contributed importantly to professional progress, for each oft1
officemr had an opportunity to voice his opinion and to acquire knowledge from
the bther officers or the visiting consultants. This approach helped to unify
the system of treatment, so that medical care to the patient was inevitably
improved.

A further duty of the consultant was to attend meetings of the different
medical disposition boards in order to facilitate the disposition of cases andat
the same time to insure that disposition was made in accordance with existing
instructions of the War Department.

It was required of the consultant that he supervise decisions to operate so
as to eliminate unnecessary operations in cases in which disability existed be-
fore induction. It was in this regard, for instance, that recurrent dislocations
of the shoulder and recurrent injuries or dislocations of semilunar cartilages-"
particularly in those cases in which there was a severe atrophy revealing a long
history of injury-were accurately screened before surgery was permitted.
It was evident in this type of condition that the patient would not return to
active duty. Limitations were never imposed on any type of reconstructive
surgery that might yield the best possible functional result. Treatment, how-
ever, liad to be planned with a view to the patient's ability to return to duty
whenever this was at all a possibility.

THE ORTHOPEDIC SERVICE AND SOME ASPECTS OF THERAPY

Back wards.--Some of the general hospitals had organized back wards
(wards for back disorders) collectively controlled by the orthopedic surgeon,
the neurosurgeon, the physiotherapist, and the roentgenologist. When the
many cases in these wards had been reviewed, it was decided to have a con-
sultation with all the ward personnel. Each case was again reviewed and
examined individually. At the conclusion of the examination of all the pa-
tients, it was decided that a back ward was not a wise method of grouping back
cases. The patients discussed their symptoms with one another and found them
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,smilri;althouiih tlefiidings were often different; thus, subjective symptoms
-incrasoed Theb4ck wards were as a consequence disbanded. Pisbandi1ig
t iee ard§ did not eliminAte the problem, hjowever, becuse so nmany casesiu

b diagnosed as di§ksynd'oms or.as-positive forn disk'finhing. The di
.-ha&beine a-too p pulhr diagnosis. Certainly, disk cases occurred, but n6bt

so.0 comnilly- as the diagnoses 'had been nade;- moreover, it was believed that
w'!b- th6y, did exist, treatment should be conservative. Patients were there-
fter~placed intraction. Many were placed in plaster of paris casts. Mapy

dthemvere manipulated either with or without a cast application, The numbei
of opepative disks was.substantially reduced. On the other hand, when theie
:Were o&efinite indications for surgery--that is, when the patient did not re-

9spoiidt6 conservative care--the orthopediu surgeon assisted the neurosurgeon;
'If cofigenital deformities existed in the vertebras or if there were beginning
artiritic changes, then stabilization, either with cortical and cancellous bone
or corticallbone alone, enabled the patient to have restored to him a stable back;
Those patients who had fusions performed were in a large measure relieved
of pain; but those who did not have a fusion done frequently complained of
the.same pain postoperatively. Even though the patients thus operated on
would usually have to be discharged because of disability, an effoit was made
to restor6 them so that they could return to gainful employment.

PhySical therapy under orthopedic service.-The Surgeon General
placed physical therapy under the orthopedic service, which was an excellent
idea inasmuch as the orthopedic service furnished most of the patients for the
physical therapy unit. The close cooperation between the chief of physical
therapy and the chief of orthopedics in a hospital meant better and quicker
rehabilitation of the patient. More than half of the patients in most of the
hospitals were under orthopedic care. For that reason, it was suggested that
the chief of physical therapy make rounds with the orthopedic ward surgeon
to permit frank discussions in evaluation and choice of treatment.

Complete rounds innovation.--In point of fact, a logical suggestion was
adopted pertaining to complete rounds. Each time the consultant visited a
hospital, he saw every patient in the ward. This encouraged the younger offi-
cers, improved the morale of the patient who then felt that lie was given the
benefit of consultation, as lie was, and confirmed each chief of service in his
judgments or helped him to resolve his doubts in difficult cases.

Amputations and rehabilitation.-Lt. Col. Edward C. Hol~sher, MC, who
was in charge of the orthopedic and amputation service at Lawson General
Hospital, guided commendably the program instituted at the hospital in
which, for example, every effort was made to preserve the involved joint,
which was usually the knee joint. Conservative treatment, to be sure, as
always, depended on careful evaluation so that the patient's life would not
Fe endangered. Efficient traction, careful plastic repair, early physical
therapy, and rehabilitation in all its facets all constituted care of such superior
quality that many of the amputees could be reclassified and returned to duty.



S 222"ACTIVITiES 0' SURGIAL CONSLTANT'S

The, formation of a large rehabilitation: center at Daytona Beach, Fa
calld J4 WelcirConvalescent Center, significantly relievedthat phase64f the
workload',at ,thetgeneral, hospitals., As soon as-a patient-iva- ainbtotg, he

was'4ransferred to ,that large installation where care Was geared exclusively
to tie :pr6blems of rehabilitation, There, the will to get well wis An Active '

force. Under the direction, of Maj. Newton C. McCo1lough, MO, the" setion
on 6rthopedics provided superior care. As the service command consultant
on ian inspection visit, Colonel Callahan had the opportunity to examine 6V 0'
patient. Major McCollough and the consultant discussed individual pr6bldi
cases, to determine appropriate disposition regarding ti'ansfer to a geiinal:
hospital or a specialty center for definitive care or for further surgery.

Prevention of. fractures by proper fitting of boots and soeks.-A-
gram was developed at Fort Benning to correct avoidable deficiencies-in the6
wear.Ing of boots and socks. First to be considered were the shoes and socks
of the parachutists of the airborne divisions. Each soldier was measured for
correct size of socks and boots. Many had been wearing socks that Were t66
short and boots that were inadequate. This malpractice was evidenced by
the number of needless injuries to feet and the number of fractures of the
leg and ankle. The boots were designed with double straps which would not
remain in the slot intended for them; frequently the straps would catch in the
shroud of the parachute, throwing the foot. As a result, typical fractures of
parachute jumpers were observed-fractures of, the ankle and of the head of
the fibula, as well as knee joint injuries. That defect in the boots was
corrected.

It was Maj. Roy Ciccone, MC, who classified the fractures incurred and
collaborated in bringing about the needed corrections in apparel.

Multiple operations of the knee.-At the beginning of the war, many
operations of the knee were performed without enabling the soldier to return to
duty. Instead, certificates of disability for discharge had to be issued. Later,
a program was instituted whereby the men were better screened in the first
place. Those operated on were given appropriate preoperative and post-
operative exercise and rehabilitation opportunities; thus, the numbers that
had to be discharged were greatly reduced. This curtailment of surgery did
not apply to those who had received injury in line of duty, although the new
exercise and rehabilitation measures, under complete supervision, benefited
them as well.

Many of the cases of internal derangement of operative knees had been
the result of insufficient care in evaluation before operation. There were,
for example, two cases of arthrotonies in which no pathologic condition had
been observed. An occasional soldier had been operated on for an internal
derangement of the knee, although the condition had existed before induction.
Inasmuch as half the orthopedic surgery at Fort Benning at one point con-
cerned internal derangement of the knee, the opinion was submitted that each
case be more carefully considered and evaluated. It had been true, moreover,
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that soldiers who were operated on for internal derangements of the knee
were ilowed out of bed in less than a week after the operation. Rehabilitaton.
wa. tarded and not hastened by such early weight bearing. Many distended,
swo.en, painful knees were observed as a result of too early weight bearing
andearly ambulation.

Recurrent dislocations of the shoulder.-Again, many cases of recur-
rent dislocations of the shoulder had existed before entrance or induction into
the service. With the rigors of military training, dislocations were bound to
recur. Early operations to correct these conditions had not been successful,
so that the soldiers had to be reclassified for limited service or discharged. As
time and experience progressed, it was realized that it took at least 6 to 12
mont s before such patients could be returned to useful service. The number
of operations thereafter authorized was greatly reduced. Surgical correction
was attempted only when the prognosis gave reasonable justification.

Fusion operations on the splne.-Fusion operations on the spine were
authorized only when there was an unequivocal indication for the procedure.
Backaches from conditions that had existed before induction into the service
were rarely considered an adequate indication for surgery.

March fractures.-Another change that was instituted concerned frac-
tures incurred during marches, designated march fractures. It w: - concluded
that it was better not to transfer patients with march fractures to , aeral hos-
pitals because, by the time the diagnosis was made, the fracture was well on
its way to healing. Two or three weeks of rehabilitation or of limited duty
would enable the soldier to resume active duty.

Traction for simple fractures of the femur.-In the treatment of frac-
tures of the femur, an order had been issued to place the extremity with simple
small fractures of the femur in traction. That was wise, for the alternative
ine.sure of placing the leg in plaster-although it afforded good immobiliza-
tion-did not give an opportunity to examine the limb for the presence of
thrombophlebitis or phlebothrombosis. Neither did the plaster-encased leg per-
mit early active physical therapy, including massage, muscle contraction, and
movement of the knee and ankle-an essential motion. These difficulties, for
example, were characteristically observed in fractured femurs evacuated from
overseas in plaster spicas.

Many orthopedic surgeons were under the impression that casts represented
the optimum in treatment, so that it was nzcessary in making rounds or visits
to the hospitals to explain the advantages of the traction and to insist that the
order be executed. Deformities had frequently been lound in those cases in
which the fracture had been immobilized in a body cast. Traction, either skin
or skeletal, resulted in fewer deformities and fewer cases of shortening; more-
over, it facilitated the dressimig and care of wounds.

Open fractures and skin grafts.--There were many cases of open frac-
tures of the shaft of the femur or of the tibia with a loss of bone substance in
which skin arafts had been performed, a skin dressing had been applied, and
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the leg had healed. Exercise had been ordered to keep the adjoining joits
actiye soas to increase circulation and restore muscle tone. Later reconstuc,
tiresUrgery reinforced the shallow or narrow bone and resulted in excellent
weightbearing surfaces. This treatment certainly obviated the need fdr many
amputations and prevented permanent disabilities in the weight-bearing ex-
tremity. The policy of saving what tissues remained so that something could
be added to the preserved member was worthwhile as it gave a well-functioning
limb as an end result.

Osteomyelitis and skin grafts.--Chronic osteomyelitis following open
wounds was observed often, because of the program of treatment of open or
compound wounds. At first the cases were protracted, but later, after the
wound had healed or at least had begun to granulate, either early grafting was
done or a skin dressing was applied. Because of the early skin dressing, the
wound remained clean. Operation was performed early in such cases with a
full thickness graft or pediele graft. The entire program was well worth the
time and effort as it reduced the morbidity and saved many an arm or leg that
might otherwise have been lost.

To be sure, it was discovered early that the antibiotics were helpful, but
they were not wholly responsible for the improved results. Antibiotics could
not substitute for good debridement, skin coverage, or dressing in cases of
chronic osteomyelitis or cases of large open wounds.

Massive bone grafts.--If the skin graft had fulfilled its purpose of a
closed clean wound, then the consideration for definitive treatment was in or-
der. Thus it was that large defects were soon closed with bone grafts. Many
were successfully accomplished because of the clean wound and bed furnished
by the skin graft; otherwise, in cases of large defects, it would have been neces-
sary to amputate. In many instances, this important procedure prevented re-
grafting and the unnecessary loss of precious bone. Dr. John Flanagan at Ken-
nedy General Hospital was responsible for some of the excellent surgery of
these massive bone grafts which saved many arms and legs.

Regrettably, a bone bank was not available at that time. Bone from such
a bank could have bridged the defect without sacrificing the patient's own bone
and would have permitted the patient to be ambulatory early, without the risk
of fracturing the good member at the donor site.

Hand surgery.--Hand surgery centers were established with the initial
instruction given by Dr. Sterling Bunnell to all the officers from the general
and regional hospitals. The benefits of this experience in how to salvage as
many hands and fingers as possible and in making tendon and nerve grafts
carried over into civilian life. Many hands which would otherwise have been
useless were saved and rehabilitated. That effort represented the first time that
emphasis was placed on the specialty of hand surgery.

The braceshop.-An important facet of the orthopedic organization was
the braceshop. Most of the braceshops were in charge of civilian bracemakers
who worked commiiendably for long hours in the performance of their duties and
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in instructing Army personnel. Their trainees were able to produce profes-
sioiiai'braces and calipers. Many of the military trainees have carried the skill
of iiriemifaing over into ciVilian° life from the Army where they had per-
f6reado6 ssefntially in an auxiliary service vital to successful orthopedics.

Miscllianeous observations.-It, was interesting to observe in the ortho-
pedic clinics how many soldiers had objective symptoms, how many subjec-
tive, and how many had symptoms entirely without foundation. Of all symp-
toms rec 'rded in the clinics, foot disorders represented about 70 percent; knee
disabilities, about 15 percent; and backaches, from 15 to 20 percent. These pro-
portions varied, to be sure, particularly in regional hospitals with large num-
bers of trainees. At Moore General Hospital, at one time, there were 40 cases
of Self-ifiicted gunshot wounds.

It was-interesting that there were so few cases of thrombophlebitis or phle;
bothrombosis among the vast number of injuries treated in the Fourth Service
Command.

At Lawson General Hospital, there were four cases of temporary paralysis
as the result of using the pneumatic tourniquet-three in the lower extremity
and one in the upper. All patients recovered.

The large prisoner-of-war camp at Camp Forrest, Tenn., presented many
serious orthopedic problems. Lt. Col. Clarence W. Hullinger, MC, was in
charge, with the assistance of Maj. Ernest Dehne, MC, and other surgeons.
Their program was notably efficient. Col. Mims Gage, the service command
surgical consultant, and the orthopedic consultant frequently visited Camp
Forrest for review purposes and, on occasion, participated in surgical pro-
cedures to rehabilitate patients. Colonel Gage's advice and constant vigilance
for complications were noteworthy. The close cooperation between the surgical
service and the orthopedic service was largely due to his interest.

All the commanding officers and personnel of the hospitals in the Fourth
Service Command performed excellently during the writer's term as con-
sultant. It was the exercised aim of all to give each injured serviceman the
best possible result in the shortest possible time. To further that end, the
best available professional personnel were invariably assigned to the positions
of chiefs of services. As a consequence, during his tenure Colonel Callahan
enjoyed the fullest cooperation of certain chiefs of orthopedic surgery who
have not been credited in previous reports, such as Lt. Col. T. Campbell
Thompson, MC, Lt. Col. Frank G. Murphy, Lt Col. Everett I. Bugg, Jr., MC,
Dr. I. William Macklis, Lt. Col. Saul Ritchie, MC, Lt. Col. Edward Parnall,
MC, Lt. Col. Harold C. McDowell, MC, and Maj. F. Bert Brown, MC.

JA3[Es J. CALLAHAN, M.D.



CHAPTER XI

Fifth Service Command-
Claude S. Beck, MD. 1

ADJUSTMENT TO THE ARMY AND INDOCTRINATION

Realizifigthat the war was for~a great cause, Lt. Col. (later Col.)- Claude
S. Blek, M9, was ore of-the many who felt that this country had obligations to-
hel6p , e democracy. Colonel Beck was eager to give up his work,
Importantias he thought it was, and join the service, The uniform gave him
a sense of satisfaction, but as an Army officer Colonel Beck was green as grass.
A pol -fonimedicd1 officers was a new expression for him. A number of old
friends aid acquaintances were in it, and their common cause brought them
all closeri together.

The famous Walter Reed Army Hospital, where Colonel Beck first
reported, emanated respectability; she was the queen bee o the Army and
nothingless than the Office of the Surgeon General decided npon her medical
personiel. The best of the Army Medical Corps were there. Colonel Beck
listened to many unimportant lectures in his indoctrination and was given
time to unwind from civilian life. He had a sense of guilt because he was not
busy; then he wrote two medical papers. Soon afterward, he was assigned.

On the first day of his new assignment, Colonel Beck invited the service
command (then corps area) surgeon to have dinner with him. He was anxious
to find out about his duties without wasting time. Colonel Beck was informed
that the surgeon would wait to see how they were going to get along before he
accepted the invitation. Colonel Beck was still green and did not know how
his own transplantation into the Army was going to turn out. Many others
felt the same way, and these adjustments created problems which had to be
met and solved. They were problems of uprooting and adjustment to a new
environment. Every soldier had problems, and many of them Colonel Beck
was to see in the Army camps later on. It took time and adjustment to
become a soldier. This was a lesson everyone had to learn.

THE CONSULTANT SYSTEM

It appeared to Colonel Beck that the consultant system was new in the
Army, although there had been consultants in World War I. At the begin-

z This account was written 10 years after the termination of the war. It was written by request.
and I believed there was little I could add to the reports and recommendations made during the period
of my assignment, It was also written from memory, because I did not have ready access to these
reports. I assumed that my general impressions were desired rather than the intricate details of
everyday life in the hospitals.-C. S. B.
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quiet of ciilian life, aid then widespread application came with the thousands

The:Society for Medical Consultants came into existdnce-aftet the war.
Tfiis. g hiiildsregulAriineetings for discussion of prbblems,oand, at frequent
intervals, consultants are sent to medical facilities in Europe and. the East
whi ethey work in their own fields, give lectures, and make reports which are
widely distributed, In this way, the quality of the medicine is brought to light,
the')i'aleof the MedicalCorps is given a boost, and the service is improved.
The consultant system was weak in the early period of the war, but it became
well established later in the war and exists today as a necessary part of the,
US. Aiym Medical Service.

DUTIES AND RESPONSIBILITIES OF THE SURGICAL
CONSULTANT

The duties of the surgical consultant were not defined when Colonel Beck
was assigned to the Fifth Service Command. When Colonel Beck arrived in his
assignment, it was obvious that he was not needed, and he also felt that lie
was not wanted, The first favorable reaction from the surgeon came when
Colonel Beck told him that he wanted to be assigned overseas with the Army.

The office to which Colonel Beck was assigned used the mail and telephone
for communication with the various medical installations. There were few,
if any, personal visits to these installations. Commanding officers were called
in to service command headquarters for occasional meetings, but the process
was not reversed. Colonel Beck attended these meetings and the discussions
pertained tv matters of organization and explanation of directives from Wash-
ington. The service command surgeon did the talking. The meetings were
formal and served little purpose. There was no freedom of discussion, and
it appeared that the care of the sick or wounded soldier was not the chief con-
cern. Colonel Beck was never introduced at these meetings, and lie was niever
invited to make comment or to discuss any subject. The Regular Army officers
from the field were hesitant to speak out and ask questions, and the surgeon's
office in turn seemed hesitant to speak freely with the Office of the Surgeon
General.

After Colonel Beck had acquired sonie experience, lie understood that
this was the Army. There was no doubt in the mind of anyone runfing the
office to which Colonel Beck was assigned that it was adequate in all its various
functions. A big and important job of organization was being done, and it was
not necessary to have a burgical consultant who might have access to Washing-
ton. Colonel Beck started from scratch.

One experience, which the author remembers, might be worth notation.
It was his first visit to Camp Campbell, Ky. This was one of the large camps
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2380 ACTIVITIES OF SURGICAL CONSULTANTS'

and Was situated between Kentucky and Tennessee, miles away from the
railroad station. The new consultant arrived at the railroad station at2
0,jo0 in the morning. He had difficulty in getting in touch with the camp
to gei transportation. After he arrived at the camp, the driver suggested
that- Colonel Beck get in touch with the officer of the day for a room for the
rest of the night. Then Colonel Beck introduced himself to the commanding
officers of the camp and hospital and began with his work. These preliminarY
problems are cited as examples of unnecessary difficulties that existed and of the
lack of planning at that time.

The duties of the surgical consultant covered considerable territory, but
they were restricted entirely to making a report. In other words, the report
terminated the consultant's responsibility. If an undesirable condition con-
tinued to exist at the time of the next visit, it could be reported again. Never
was there any attempt to change the consultant's report or to interfere with the
writing of it in any way. If the condition was not corrected, the consultant
never attempted to use other methods, and there were a few instances when
correction was not made. In some instances, remedial action was slow, but
almost always something was done about every important recommendation.

The Consultant's Report

The consultant's report was composed of six parts, as follows:

1. General considerations, including comment on the hospital as a plant-
the ward's, operating rooms, cleanliness, and so forth.

2. Surgical personnel, including a sketch of the training and competence
of everyone on the surgical service and his surgical specialties with his ratihg,
background in surgery, and so forth.

3. Census of patients.
4. Detailed discussion of professional work, general surgery, and surgical

specialties, including the quality of the work, types of surgical conditions, the
number of patients, the backlog of patients to be treated, personnel needs,
problem cases, and so forth. Individual patients were examined. Suggestions
were made for the correction of any professional, personnel, or hospital prob-
lems that existed. X-ray, anesthesia, and pathology were included in this
survey. The autopsy examinations and also reference to surgical deaths were
included. In one of the reports, the backlog in general surgery was 92, that in
orthopedic service 27, and that in neurosurgery 400. This lopsided situation
called for the shifting of personnel from one service to another.

5. Medical meetings, library, and medical journals.
6. Summary and conclusions, presenting every possibility for improvement.

This required judgment to separate the important items from the unimportant
items.
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EARLY PROBLEMS-THE TRAINING CAMPS

As!:C0l6iel Beck looked back over his experiences, he could see readil
ithat- ie"iciivities, of the' Medical Department were those that pertained to
(1),th6 care of soldiers in training, (2)the care of those.wounded in war, ani
(3) rhaiali ation and care after the war was terminated. The problems in

'.ch f these' categories were related to the stage of the war. There was some
0 erpi~ping, but essentially they were different.

The eaily problems in the training camps were without number. Things
happened 'ery fast; medical officers were in short supply; often they were
available for only brief periods of time. Later on, the census of an entire
camp might fall, in a period of months, from a very large number to almost
none.

The most important problems in the training camp hospitals were related
to drafted soldiers who did not want to be soldiers. Many devices were used
such as feigning backache, developing enuresis, resorting to self-inflicted
wounds, and so on. The backache and bed-wetting problems were important
because these individuals occupied several hundred beds in the large station
hospitals. It was necessary to differentiate those who had a pathological
lesion producing the symptoms from those who did not, and this involved much
work and expense. It took some time for medical personnel to learn how to
make this differentiation without too much delay. After the differentiation
wis made, the problem of disposition remained for the Army, and this was also
a serious problem.

In one of the station hospitals, the chief of surgery performed appendec-
tomies without pathological changes in the appendix, and about 100 beds were
occupied by such patients. This officer had to learn that appendectomy was
not a prophylactic operation. In another hospital, there was an epidemic of
mumps and orchitis, and an enterprising medical officer thought it would be
scientific and educational to do biopsies on the testicle. This officer learned
that the taxpayer could not afford unnecessary operations with their pension
aspects later on.

A great variety of problems were encountered involving individual cases.
The following incidents can be recalled. A soldier developed acute appendi-
citis. On the way to the hospital, he received a hypodermic injection of
morphine. The correct diagnosis was not made, and the patient died. One
death was due to a small stab wound of the heart, and there was no oper-
ation. Several cases of subdural hematoma were not recognized. Another
patient died from hemorrhage after a spinal fluid tap through the foramen
magnum. It serves no purpose to recount these occurrences; suffice it to say
that they were brought to light and did not remain hidden and that the con-
sultant system was largely responsible for bringing these mistakes into the
open. At times, there were no medical personnel adequate for the responsi-
bilities imposed; the personnel were changing rapidly and the best effort
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consisted in using what was available. But the consultant had discussion of
thep0blem, and on some occasions an officer was sent in from,a nearby, gen,
eral.hospital to take care of, an urgent condition in a station: hospital.

There were several instances of inadequacy on the part of the com mand-,
ing officer of the smaller facilities. There were also instances of an made-
quate officer having been assigned as chief of the surgical service. Such mis
takes produced results that were often obvious, and, as a rule, correction was
readily made. An inadequate commanding officer or chief of surgical service
could do considerable harm to the proper conduct of the hospital. The one
and only way to find out about a medical officer was to watch him in action
and see what le did. There were occasions when former friendships and a
pleasant personality were the factors on which assignment in a hospital was
made. Three of these assignments produced considerable turmoil, but in the
course of time they were corrected. With respect to conduct of hospitals and
medical schools, the Army acted much more expeditiously and with much
more wisdom than did the trustees of our civilian medical institutions. In-
deed there was no comparison in the conduct of military and civilian institu-
tions. It would be good for society as a whole if our medical institutions,
including the medical schools, were subjected to the same critical analysis
by competent consultants as were the military medical institutions during the
war.

THE AIRBASE HOSPITALS

Colonel Beck visited a number of station hospitals located at airbases.
He understood that the Army Air Forces expected to have their own general
hospitals, and this seemed to be the program in the early part of the war.
Assigned to these hospitals were large numbers of highly trained medical per-
sonnel. For the most part they had little work to do, and later some of these
officers were made available to the Army Service Forces where they were
needed. It was a serious mistake in Army organization to try to separate
these services. These medical personnel were needed by the Army Ground
and Service Forces.

THE GENERAL HOSPITALS

The general hospitals were organized primarily for the care of those
wounded in war. These hospitals were usually large installations with a bed
capacity of about 3,000. Location was based upon civilian population so that
the wounded soldier could be hospitalized near his home. Several large sta-
tion hospitals were converted into general hospitals after the camps were
vacated. These hospitals were organized to give definitive treatment to those
who needed it. The chiefs of services and other professional personnel were
the best obtainable. In many instances, they were the outstanding surgeons
of America. The organization was done with great care. The quality of the
work in these hospitals was excellent. When specialized help was needed, such
as for the hand, it was obtained. Consultants in surgery, orthopedics, psy-
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440,

FicuiF 34.-Sgt. Joco 'Montolo, Medical illustrator tit Ashford General Hlos-
p~itaIl, creating a, bust of Gent. Jonathani M1. Wainwright that was latter cast in
bronze for permntent ret ention as one of the Nat ion'sItreasures.

citiat ry, and mnedicine supervised the w~ork and disseminated knowledge from
one hlosp~ital to another. Ancillary personnel at thle g~eneral 1toz:pitails were
highly skilled ini their areas of spci alizat ion, and their talent s were a ailable
in many fields (fig. ' -U)

There were, of course, many problems, but the most importatnt problem
was to keep abreast of the work. The most common type of injury wvas an
open woutnd with bone infection. A patijent withI this typ~e of injury arrivedl
at the hospital wN itli the extremity ill a cast. T1'le cast was immitediately remioved
after arrival. T1'Ie wound mas cleansed, dead )oite was removed, and a sp)lit-
thiclies,skinigraft NN asapplied oN er the bone. The sulfonamides and penicillin
were available anid were used. These drugs helped to make this t reamemit suc-
cessful. In s'ollie (ases, part of tile skill graftt sloliled a" aY. but it mas usually
possible to convert the wound from n t openU one to a, closed onie. A cast was
apl))ied, after which the patient w assenit home for a period of weeks or Imoniths.

The p~atienlt was thien brought back to the hospital, as time p)ermitted, and
definitive surgery was done. D~efects in thme hone were filled with bone chips.
This technique was developed by Maj. (later Lt. Col.) Mlarvin 1'. Knighit, MC,
tit Crile General h1ospital, Cleveland. Ohio. A full-tiickmess or a slidingc skin
graft was applied to cover, the bone. This early cov er of thme A oumind w sot enl-
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tirely new, but Colonel Beck's first contact with it was at Ashford General
H sital, White Sulphur Springs, W. Va., where it was employed by ~mj..
(latei:Lt. Col.) Robert P. Kelly, Jr., MC, and at Billings General Hospitil,
Fort Benjamin Harrison, Ind., where it was used by 1st Lt. (later Capt.) Ernest
M. Burgess, MC. When its value was recognized, Colonel Beck extended:this
method throughout the command by sending officers to these hospitals for tem-
porary duty. The method was presented at a medical meeting for the-medical
officers of the Fifth Service Command which was held at Newton D. Baker
General Hospital, Martinsburg, W. Va., in May of 1945, and from there its use
was extended to the other service commands by Col. I. Mims Gage, MC, Coh W.
Barclay Parsons, MC, Lt. Col. (later Col.) Condict W. Cutler, Jr., MC, Col.
Walter D. Wise, MC, and Col. Leonard T. Peterson, MC.

This method of'treatment increased the bed capacity of each general hos-
pital by as many as several hundred beds by making it possible for the patients
to leave the hospital and return later when operation could be done as a routine
procedure without exceeding the facilities of each hospital. This program saved
the Fifth Service Command the equivalent of one general hospital. The con-
sultant was pleased to have been instrumental in this development.

Colonel Beck had difficulty in arranging the aforementioned meeting. The
treatment of osteomyelitis was not sufficient reason to persuade the service com-
mand surgeon to give permission for such a meeting. Later on, the consultant
did succeed in arranging a urological conference and symposium on the para-
lyzed patient. The treatment of osteomyelitis was put on the program as a
subject of secondary importance, but it was presented at this conference. This
was the first meeting for discussion of professional problems with which
Colonel Beck had any contact in the Army. There were several meetings of the
surgical consultants in the Office of the Surgeon General, but these concerned
matters of policy rather than the surgical care of patients. The need for such
a meeting was great, and this meeting yielded more than small results.

Some of the most difficult problems were the injuries that involved the
urological system. A competent urologist was not available for every general
hospital, but it did become possible to place a competent urologist on temporary
duty at other hospitals as necessary. This was a good idea, and it worked out
very satisfactorily.

Great effort was made for the care of the paralyzed patient. All kinds
of services were brought to bear upon these patients. These included the
services of the neurosurgeon, urologist, orthopedist, general surgeon, psychia-
trist, nutritionist, and rehabilitation personnel.

Specialization

Some of the hospitals were designated for special services. Thus, Ashford
General Hospital (fig. 35) was a vascular center, several hospitals were desig-
nated as neurosurgical centers, and several, as plastic surgical centers. For
various reasons, this was a necessary development. Highly qualified personnel
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ia. iu 36,. - Ashfor d General H ospi tal, livinog easily accessible froii Wash inigton,
presented anl opplortiunity to slwiN Army dligniitaries thme superior services being rendered
at Armiy general hospitalsA. Col. D~aniel C. Elkin, 31C, chief of surgical service, explains
to Maj. Geni. Anthony C. McAuliffe, hero of the siege of Bastogne, sonme of the outstanding
work (lone at Ashford. It. Colonel Elkin amid the hosiilal commnander, Col. Clyde McK.
Beck, MC, show thle incomng Army Chief of Stuff, (teneral of the Army I)M~ ght 1).
E"iseuhloN~r i'.le facilit ies a a ilabtle at thle hospital. C. Colonels Beck and Elkin orienit tile
incoin g direct or oif t he Veteranus' Ad imiist rat ion, Gun. Omna r N. Bradley, onl tile services
priov ided ini Army general hmospit als.

ance that these hospitals easily sulrpassed tite best civilian hospitals of that
p~eriod. The members of the Medical Corps who served in these hospitals took
pridle iii their accompllishments (figr. :36). They knew that it was the care of
the patient that camne first. These medical officers also knew that organization
was nieces,,ary so that the work couild be done, and this organization of which
they wvere a part was as good as could he achieved.

Personally, this consultant had satisfaction in his assi gnment. Trhe Ariny
organizat ion made it possible for hii to be effective. Ile knew that his work
was wvell regarded by General Rankin. General Rankin and Col. (later
.Maj. Gen.) Edwvard A. Noyes, in the Fifth Service Command, deserved
a large part of tite credlit f-r Colonel Beck's services. An important source of
satisfaction NNas tlte contacts wvith the medical officers ini the places iN here they
wvorked. Colonel B~eck was someone who could be talkied to ini private as an
individual without relationshipj to Armny rank. Many a problem, small to the
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ospital -but -important to the officer, was solved on the basis f 'such me.etings.
SE~ronie needs a friend, anda young doctor who had-been ,up r ted.from;4his
environment was in special need of someone:who could understand him. , Some
of the prolems brought to light by these private conversations were,,ifndeed,
imfpor(4nt to the hospital.

The author's final advice isto let the light of understanding be, cast,.upon
the problem. Then it can be solved, As long as the problem is hidden itdefies
solution and often remains as a torment working against the best of effort and
the highest fulfillment of duty.



CHAPTER XII

Seventh Service Command

Grover C. Penberthy, M.D.

As a Reserve officer, Col. Grover C. Penberthy, MC, was informed early
in June 1942 of the establishment of a consultant service which was to be a
part of. the Medical Department. He was requested to accept a duty assign-
ment as a consultant to one of the nine corps areas, later designated as service
commands, of the ASF (Army Service Forces). His orders to active duty in
the Seventh Corps Area were contained in War Department Special Orders
No. 175, dated 2 July 1942. Colonel Penberthy reported for active duty at
Fort Wayne, Detroit, Mich., on 25 July and joined Headquarters, Seventh
Corps Area, Omaha, Nebr., on 29 July 1942.

Colonel Penberthy remained in this assignment throughout the war. It
was a pleasant experience marked by cooperation of the personnel, both mili-
tary and civilian, at Seventh Service Command headquarters and in installa-
tions and facilities visited withip the command. Appreciation is expressed
for the cooperation and support given by Maj. Gen. C. H. Danielson and Maj.
Gen. Louis A. Craig who were, in turn, commanding generals, and by Col.
(later Brig. Gen.) Sidney Erickson and Brig. Gen. Paul X. English who were,
in turn, chiefs of staff of the Seventh Service Command. Appreciation is
also expressed for the cooperation and support given by Col. Herbert C. Gibner,
MC, Col. Harvard C. Moore, MC, and Col. Charles R. Mueller, MC, who were,
in turn, service command surgeons; by Col. Neill J. Everitt, MC, assistant to
the surgeon; and by the officers in the surgeon's office.

Inasmuch as there was no set pattern for the consultant's activity as
applied to hospital surgical services, except that of a well-run civilian hos-
pital, the continued spirit of cordiality and cooperation shown by the Office
of the Surgeon General and the associated officers at Headquarters, Seventh
Service Command, helped materially to carry through the concepts of this
additional Medical Department service which the assignment of the consultant
represented. It also afforded an opportunity to evaluate the results of the
superior educational programs carried on in the medical schools, combined
with the advanced intern and resident training in the hospitals.

SCOPE OF ACTIVITIES OF THE SURGICAL CONSULTANT

Colonel Penberthy's activities were carried out principally in the field
of visiting both the ASF and the AAF (Army Air Forces) installations and
activities. These included 4 general and 58 station hospitals, with the break-
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down of the latter as follows: 16 ASF station hospitals, 32 AAF station hos-
pitils, and 10 station hospitals at prisoner-of-war camps. The station hospital
at Camp Carson, Colo., was designated as a general hospital early in 1945, and
eight of the station hospitals (four ASF and four AAF) were subsequently
classifiedi as regional hospitals. In December 1944, the key officer personnel
assigned to these regional hospitals, through the joint action of the ASF, the
AAF, the AGF (Army Ground Forces), and the ATC (Air Transport Coin-
mand), were named as subconsultants to visit their respective satellite station
hospitals. This arrangement made possible more frequent professional visits
to the satellite hospitals and relieved the surgical consultant at a time when
general hospitals were receiving more battle casualties and when much of the
major surgery originating in the Zone of Interior was being concentrated in
the regional hospitals. The number of Colonel Penberthy's hospital visits each
year varied from 88 to 100.

Visits were also made at times to most of the seven induction stations,
which were subsequently reduced in number to meet the reduced inductee input.
Dispensaries, such as the Kansas City General Dispensary, were visited from
time to time.

The principal public relations activity consisted of participation in non-
military medical programs, including the War-Time Graduate Medical Meet-
ings; lending support to local, State, and national meetings; and representing
the commanding general or service conuand surgeon at specific functions.

The principal contribution of the surgical consultant was made in the
field. His field trips entailed considerable travel-chiefly by rail or automobile,
and later by military airplane-over an area including nine States, extending
east and west from the Mississippi to the Rocky Mountains and north and
south from the Canadian boundary to the Arkansas State line. Because he
spent so much time away from the service command surgeon's office, the extent
of administrative duties assigned the consultant was minimal. le served in
an advisory capacity relative to medical policies, classification of Medical
Corps officers, and assignment of Medical Corps officers to ASF installations
and hospital units being assembled for oversea duty.

Reports of Inspection

The consultant submitted a written, detailed report of each inspection lie
made in the field. His report oil an ASF facility was submitted to the station
surgeon, the service command surgeon, and The Surgeon General; that on an
AAF installation was submitted to the station surgeon for such disposition as
was indicated by AAF authority. Usually, the report was sent to the com-
manding general of the Army Air Forces, for the attention of the Air Surgeon.
The inspections were reported under the following headings:

1. Authority for inspection.
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2. Hospital plant (consideration of the general setup, bed capacity (nor-
mal and possible expansion), census, alterations or new construction, problems,
'phh~eiitiia so forth).

3. Prsonnel (numerical and professional adequacy of officers assignied
tothe surgical service).

4. Training (professional and technical programs and conferences).
5. Surgical service (a description of the overall setup, patient load of the

respective sections, cases presented atd discussed on ward rounds in each
section, and consideration of problems pertaining to the service).

6. X-ray (type and adequacy of the equipment, workload, and personnel,
including trainees).

7. Operating room (adequacy of equipment, which was limited and in-
adequate in the early period of the war but more or less complete near the end;
types of anesthetics administered, complications if any, the workload per
month, personnel assigned, and the training program for enlisted men).

8. Physiotherapy (equipment installed, personnel assigned, workload, and
training program in force).

9. Professional care (discussion of care being given in the wards and
special cases requiring consultation).

10. Disposition boards (meetings held, number of cases reviewed, and
promptness of disposition).

11. Records (universally found to be complete).
12. Library (a good variety of bound textbooks and medical journals

representing the specialties was available).
13. Nurses.
14. Enlisted personnel (number assigned, specific training programs con-

ducted for technicians, orientation lectures and demonstrations, and rotation
among the various sections).

15. WAC (Women's Army Corps) personnel assigned.
16. Summary and evaluation of professional service.

PROFESSIONAL SERVICES

Service command surgical consultant.-The military consultants, when
ordered to active duty, were charged with carrying out the following which
had been proposed as a definition of their functions and responsibilities: "Act
in an inspectorial and consultative capacity; the duties shall include the eval-
uation of the professional qualifications of medical personnel, appraisal of
therapeutic and diagnostic procedures and agents, and the coordination of
professional practice by local discussion with hospital staffs of such special
problems as may present themselves." The chief function of the surgical
consultant was, therefore, the evaluation and supervision of professional serv-
ices. To this end, when the consultant visited hospitals, most of the patients


